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Editorial Notes. 


For the third year in succession our April number 
is enlarged in size, this time to commemorate the 
publishers’ Jubilee. When the founder of the firm 
now owning fourteen journals brought out his first 
journal in a single-roomed office in the City, he could 
hardly have foreseen the extensive activity of fifty 
years later. The late Sir John Benn did, however, 
live long enough to see the entry of the business into 
Fleet Street, where it now occupies large offices at 
the hub of the world’s journalism. An article on 
another page describes a few aspects of the Jubilee, 
with reference to the scientific discoveries recorded 
in the period. Appropriately this number of Discovery 
is the largest we have so far published. 
* * * * * 

The new planet observed in America last month 
continues to be a principal topic of discussion. This 
is not surprising when it is recalled that only on two 
occasions before in historical times have similar 
discoveries been made. Uranus was discovered in 
1781 by Herschel and Neptune in 1846 by Galle. The 
five principal planets were known to the ancients, as 
being among the brightest objects in the heavens. 
The eighth member of the family now announced by 
Professor Shapley of Harvard is the outcome of 
prolonged observations made at the famous Lowell 
Observatory in Arizona. The mathematical principle 
which led to the new discovery is complicated, but 
it depends on the relation of the different speeds at 
which the planets travel in their orbits. The actual 
observations were of simple character, but as the new 
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body resembles the minor planets in brightness, its 
isolation was mainly the result of the mathematical 
At the time of writing a name has yet to be 
selected. We notice that Minerva is suggested in one 
quarter, a name which we support with enthusiasm, 
as the portrait of the goddess has appeared on this 


page for more than ten years. 
* * * * * 


work. 


An important problem raised in this issue is the 
problem of unwanted animals. In many parts of 
the world, more especially in the vast open spaces 
of Australia and East Africa, the advent of the white 
man has upset the balance of wild life in unexpected 
ways. The results of his “ civilization ”’ are only now 
becoming apparent. Troublesome animals have been 
exterminated, only to be replaced by others more 
harmful still. In certain cases, domesticated animals 
are now the menace, having been turned loose a few 
decades ago to make way for mechanical transport. 
The long list of data advanced by Captain Hichens 
is sufficient to establish beyond any doubt the gravity 
of the problem. Vast sums of money are being 
spent in fighting the ravages of unwanted animals, 
and taking into account the damage they inflict, 
it is estimated that their cost to the world is not 


less than {500,000,000 a year. Whether the remedy 


suggested is the right one is another matter. Short 
of a campaign amounting to large-scale warfare 


against these beasts, it would appear that present 
methods are ineffective. The danger in proposals 
to deal with the trouble by disease germs is that most 
of these organisms do not discriminate between beast 


and man. So that in planning the destruction of 


surplus animals, mankind might be letting loose 
another and more dangerous foe. 
ok K ok * ok 


That children do not draw things as they see them, 
but as their teachers think they ought to see them, 
is the startling contention of another contributor 
this month. Squares and other shapes were made 


in cardboard, some in accordance with the laws of 
perspective and others in modified form. An observer 
was then asked to select the shape most closely corres- 








ponding with an observed object. The experiment 
was performed on several persons, and we are told 
that the results in each case showed a preference 
for the unorthodox shape. On this basis, a number 
of well-known pictures have been analysed, the 
outcome being very much in favour of the so-called 
‘“ post-impressionist ’’ artists. The argument that 
such pictures strike the eye as being “ wrong”’ is 
met with the contention that we only think them so, 
having been schooled to regard perspective in a way 
that contradicts what we actually see. In publishing 
Mr. Thouless’s article we do not necessarily endorse 
Nor can we accept any responsibility 
should an claim its support when 
confronted with an angry art master! We believe, 
however, that the subject will be of great interest 
to laymen as well as to artists. 
* * * * *K 


his views. 


erring pupil 


We have frequently referred to the analysis of 
paintings by X-rays and other methods. No one has 
done greater work in this direction than Professor 
A. P. Laurie, and his latest researches have been 
reported to the Society of Public Analysts. Much 
of the evidence summarized in his new paper was 
derived from a study of the pigments used for 
illuminating MSS. from the seventh century onwards, 
but as the pigments selected are also those used in 
painting pictures, the results are capable of wide 
application. Whether, as we have suggested before, the 
publication of such detailed information is liable to place 
a dangerous weapon in the hands of the forgers is a 
point open to dispute. At any rate, we can foresee 
a time when the fraudulent art dealer will have to bea 
person of extensive information, if he is to triumph 
over all the tests which science can bring against him. 

* * * * * 

Further progress is recorded in the latest report 
and prospectus of the Imperial College of Tropical 
Agriculture, Trinidad. Since we reviewed the work 
of this institution last spring, the special study of 
bananas has been continued. The ultimate aim is 
the production of a variety more immune from Panama 
disease than the Gros Michel, while at the same time 
retaining the desirable commercial attributes of the 
latter variety. About three hundred pollinations were 
made during the year with somewhat disappointing 
results owing to the shortage of material. Research 
has been continued into the causal fungus of Panama 


disease. Observations made during visits to many 


banana plantations indicate that the numerous failures 
of the past are not invariably due to its ravages. 
Unsuitability of soil and cultivation methods have 
in many instances proved the decisive factor. 


Since 
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the opening last July of the College’s new Low 
Temperature Station, attention has been given to 
ripening problems. Another study concerned the 
relation of diet and disease among agricultural 
labourers, and valuable data were obtained. This 
is an important investigation as it affects the efficiency 
and longevity of the labourer and the mortality of 
his children, one of the most vital problems of industrial 
hygiene in the tropics. 
* * * * * 

Some months must elapse before the results of the 
Oxford Expedition to British Guiana can be published. 
Preliminary details just given to the Linnean Society 
by the leader, Major Hingston, suggest that the 
report will be a document of great importance. The 
chief object was to explore the canopy of a tropical 
forest. Hitherto our knowledge of the canopy life 
consisted in what could be shot from it with a gun 
or observed in it with binoculars from the ground. 
It had never been examined at close quarters, and 
nothing was known of its insect fauna. Access to 
the canopy was obtained either by rope ladders or 
by a seat that could be hoisted on a block-and-tackle. 
One observation post was placed in a tree at a height 
of twenty feet above the canopy, this permitting the 
party to study it from above. From the collections 
made at different levels it is considered that a tropical 
forest should be regarded as consisting of strata of 
life spread out one above the other. It should be 
investigated in the same way as we explore the ocean, 


namely, layer upon layer from the floor upwards. 
* *K * * * 


’ 


‘Education at the Crossroads ’”’ is the title of an 
important new book by Lord Eustace Percy. As a 
former Minister of Education he is not concerned with 
the questions which agitate Parliaments, but with the 
broader problem of how best to give our educational 
system the continuity it has lacked in the past. In 
his opinion “the most desperate need to-day is a 
common university policy.’’ At present schools are 
distracted by unnecessary divergences, such as the 
different Certificate credits required for matriculation 
by each university. Then, again, England has never 
thought it her business to teach other nations ; 
she exports engineers and administrators but not 
academicians. A collective guarantee of future employ- 
ment for teachers who undertake foreign service has yet 
to be devised. A typical result is that English university 
education is “‘ interpreted to the Argentine exclusively 
through the medium of American professors.’’ One 
difficulty has been a lack of concise information on the 
policy of each university, which the articles now 
appearing in Discovery are intended to supply. 
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the early Christian church. 





THE ruins at Jerash are perhaps the most beautiful 
ruins of any ancient Roman city in the world. A 
long colonnaded street, a triumphal arch, two great 
temples, two theatres, the Nymphaeum, these are 
only a few of the buildings which have survived. 
Jerash or Gerasa, as the Greeks called it, is one of 
the few great ancient cities which has no medieval 
history. For about a thousand years it was practically 
deserted, from the ninth or tenth century of our era 
down to the time when Abdel Hamid established a 
colony of Circassians there, in the last quarter of the 
last century. They fortunately settled only on the 
east bank of the river which runs through the middle 
of the old city, and the greater buildings which lay 
on the other bank suffered comparatively little at 
their hands. That is why so much remains. 

Jerash owed this immunity to its geographical 
position. It lies on the east side of the fertile 
highlands which separate the Jordan Valley from the 
Arabian desert, but it is considerably closer to the 
desert than to the Jordan. It was consequently 
always accessible to raiders from Arabia, and its 
prosperity lasted only so long as these raiders were 
held in check by a strong Government. When the 
Caliphate was transferred from Damascus to Baghdad 
a mortal blow was given to the rich city life, which 
had continued from the time of the Hellenistic kings 
to the downfall of the Omayyad dynasty in A.D. 750. 
After that only a miserable remnant lived on at 
Jerash, and this remnant ultimately disappeared. 


Eleven Churches Excavated. 


For the last two years a joint expedition, sent 
by the University of Yale and the British School 
of Archaeology in Jerusalem, has been at work in 
Jerash exploring the churches and other remains of 
the early Christian period. The ruins of six churches 
were known to exist there before the joint expedition 
started work. At that time—two years ago—it must 
be confessed that these ruins cut a poor figure beside 
the earlier remains of the classical period, but now 
that the scientific exploration of the whole site had 





Recent Discoveries at Jerash. 
By J. W. Crowfoot, C.B.E., M.A. 
Director of the British School of Archaeology in Jerusalem. 


Excavations at Jerash during the past two years have revealed information of first importance regarding 
It seems probable that a true picture can now be reconstructed of the buildings 
round the Holy Sepulchre, as they were before the Persian invasion of Jerusalem in the seventh century. 








become possible it was obviously right on scientific 
grounds that the latest works should be those studied 
first. Virtue has been rewarded; the results of the 
work have exceeded all our expectations. Eight 
more churches have been discovered in the course of 
the last two seasons, and eleven churches in all have 
been excavated down to floor level, revealing very 
interesting plans and a series of unique floor mosaics. 


Three Levels. 


The town was built on both sides of a tributary 
of the Jabbok ; the banks rise steeply from the river, 
and the hilly ground on each side was so broken that 
it was only after much artificial terracing that it was 
possible to secure level platforms for the larger 
buildings. In one place the rock had to be cut back, 
in another embankments had to be constructed 
against it, and long flights of steps were needed to 
lead from the lower levels to the higher. The peculiar 
charm of the place is largely due to this feature, and 
the spectacular use which the ancient 
made of the natural configuration of the site is 
admirably illustrated by the most important of our 
finds, a Jarge connected group of buildings discovered 
on the west bank of the river near the centre of the 
old town. The group, which stretches for one hundred 
and fifty yards from east to west parallel to the great 
sanctuary of Artemis, is on three levels connected 
with each other by long flights of steps. The lowest 
of the three levels starts from the main colonnaded 
street which runs through the town from north to 
south. On this street, immediately south of the 
Nymphaeum, are the remains of eight lofty Corinthian 
columns from a portico, which originally formed the 
forecourt of some important classical buildings that 


architects 


we can no longer now identify. This classical portico, 
which dates from the close of the second century A.D., 
was adopted some two hundred years later by the 
Christians as the entrance to the Christian complex 
which they erected round their cathedral church. 
Behind the portico, a grand flight of thirty-eight steps 
led from the street level to a platform in front of the 
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east wall of this cathedral. In the middle of this 
platform was a painted shrine with the names of 
Michael, Holy Mary and Gabriel on it. On either side 
of the shrine, passages led along the straight east 
wall of the church through doorways to other passages, 
which ran along the north and south walls. 

The cathedral itself was a basilica, with a shallow 
apse and twelve columns on each side of the nave, 
carrying moulded stone architraves. There were three 
doors at the west end which opened on the east alley 
of an atrium or forecourt, and three in each aisle 
which opened on the lateral passages mentioned in 
the previous paragraph ; the eastern portions of these 
passages were probably used as narthexes or rooms 
for the catachumens. A memorial chapel, once 
containing fine mosaics and grievously mutilated in 
some outburst of fanaticism, was built against the west 
end of the south wall and served by an independent 
atrium. In the middle of the larger atrium there 
was a fountain and covered colonnades on three sides. 
The exterior of the church was probably unimpressive, 
like the exterior of so many early churches, and the 
interior of the cathedral has been disfigured by later 
constructions, erected seemingly after it had been 
partially ruined by an earthquake, and it has suffered 
still more from recent spoliation. It was built 
originally, we think, in the latter half of the fourth 
century ; the plan is curiously like that of the 


Constantinian church at Tyre described by Eusebius. 
The style of the masonry, the architraves above the 
colonnades and the shallowness of the apse, all point 
to an early date. It seems to have been designed 
as a Christian pendant to the great temple of Artemis, 
before the vigorous crusade of Theodosius against 
Pagan worship and Pagan temples; if the cathedral 
had been built after the initiation of this policy about 
A.D. 380, it would almost certainly have occupied the 
very site of the temple. 

At the west end of the forecourt or atrium two 
more flights of steps led up to the third level, on which 
there was a second basilica as large as the cathedral, 
with a second atrium still further west. This church 
was dedicated to St. Theodore, and it was built in 
the years A.D. 494 to 496. Like the cathedral it had 
a nave and two aisles, but the aisles were divided 
from the nave according to the new style by arcades 
of seven columns each, with stone arches in place of 
the older architraves. 

These two churches are both basilicas in plan, and 
of the twelve other churches we have found at Jerash, 
eight are basilicas, varying slightly in details, but all 
consisting of a nave, two aisles and an apse. Of the 
four remaining churches two are small “ single hall ”’ 
churches, and two are of a more original plan. 

The earlier of the two last mentioned churches lies 
on the east bank of the river at the north end of the 





THE EASTERN APPROACH TO THE FOUNTAIN COURT. 


On the right is the Nymphaeum, one of the buildings that has survived among what are probably the most beautiful ruins of any ancient 


city in the world. 





Until 1870 the site was deserted for almost a thousand years. 
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GENERAL VIEW OF THE FOUNTAIN COURT. 


The fountain is seen in the centre, with the apse of St. Theodore’s Church behind it. The east wall of the ‘“‘ cathedral’”’ is visible on the 
right in the lower corner, with the Temple of Artemis at the top of the photograph. 


town; it is dedicated to the Prophets, Apostles and 
Martyrs, and was built in A.D. 463. The main body 
of this church is cruciform in plan, with a nave and 
two aisles in each arm of the cross; the four angles 
are filled by four chambers, so that from the outside 
the building appeared to be an oblong with an apse 
at the east end. This plan is, to the best of our 
knowledge, quite unique. Unfortunately this is the 
only church we were obliged to re-bury, because it 
lies partly under the modern prison and partly under 
the prison garden. 

The second building was dedicated to St. John 
Baptist and was finished in A.D. 531. The ground 
plan of this church is like a reduced edition of the 
cathedral at Bostra built in A.D. 512—a circle inscribed 
in a square with semi-circular exhedrae in each corner 
and a long horse-shoe apse at the east end; but the 
roof must have been erected on a_ cruciform 
plan with a central lantern carried on four columns, 
two of which are still standing. This church is 
unique in another respect: there was a_ basilica 
built on each side of it, that on the south being 
dedicated to St. George in A.D. 529 and that on 


the north to St. Cosmas and St. Damianus in A.D. 532. 

Viewed from the outside all these churches must 
have been rather dull. There was very little carved 
ornament upon them, and that little pilfered from 
classical buildings, and they stood in the middle of 
crowded surroundings. On the interior, however, 
the architect had lavished all the colour and richness 
at his disposal. The walls of the greater churches 
were originally covered with brilliant glass mosaics, 
those of the smaller ones with paintings, and the 
floors were paved with a wonderful variety of mosaics. 
The most interesting of these were two series of 
pictures of Egyptian towns and Nilotic landscapes. 
There were two views of Alexandria and two of 
Memphis, one of the Pharos and two of other towns 
which cannot be identified—all represented as walled 
cities with domes and towers appearing above the 
walls, according to an artistic convention which 
persisted down to the time of the Renaissance. These 
pictures of towns were surrounded by broad borders 
of great variety ; the commonest border ornament 
was an elaborate acanthus scroll with birds and 
animals and even small human figures ensconced 
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in the convolutions. 
complicated geometrical patterns, so arranged as to 
form series of panels which were filled originally with 


Other floors were paved with 


birds, animals, portraits, symbolical figures, baskets, 
amphorae and purely decorative designs. In most of 
these unfortunately all representations of living things 
were destroyed during some outbreak of fanaticism, 
and the gaps subsequently repaired in plain white 
mosaics. One floor, however, escaped this vandalism, 
and on this we found portraits of the founder of the 
church, a priest swinging a censer, his wife and two 
other benefactors or assistants. This one floor shows 
us how much we have lost, but what remains is enoug 
to prove that inside these churches must have presented 
a picture of wonderful brilliance. 


Ritual Discoveries. 


On most of the floors there are the remains of mosaic 
inscriptions in front of the chancel steps, which give 
us in some cases the names of the saints to whom the 
church was dedicated, the bishop in whose episcopate 
it was built, the founders or benefactors who con- 
tributed to the cost, and the date on which the roof 
and mosaics were completed. We _= are _ able, 
consequently, to point to a series of exactly dated 
monuments, nine in all, between the years A.D. 463 
and 610. 

We have learnt also a great deal about the ritual 
disposition of churches at this period. Whatever the 
plan, the interior arrangement was much the same. 
A low stone screen about three feet high separated 
the congregation from the sanctuary ; from the south 
side of this screen an ambo or lectern projected into 
the nave for the reading of the scriptures; on the 
north side of the screen was a table for the preparation 
of the elements, unless this was provided in a side 
chapel. Round the wall of the apse were tiers of seats 
for the priests and deacons, with a higher seat in the 
middle for the bishop; immediately in front of the 
bishop’s throne was the altar with a reliquary built 
under it. Many of these features are familiar enough 
to students of church history, but the position of 
the ambo, on the south side and in immediate 
proximity to the chancel, is a new feature, although 
one that is invariable at Jerash. 

An unexpected and welcome find was the discovery 
of a synagogue immediately under a church which 
was built in A.D. 530. The synagogue, like the 
churches, was decorated with mosaics which included 
a picture of the story of the Flood, with processions 
of birds, quadrupeds, small rodents and snakes, and 
pictures of Shem and Japhet, only parts of the faces 


however remaining. The synagogue mosaics had been 
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much broken when the church was built, and though 
there were two inscriptions, one in Greek and the other 
in Hebrew or Aramaic, neither of them was dated, 
but the building can hardly be earlier than the fifty 
century of our era. The subject of the synagogue 
mosaic, the story of the Flood, is in sharp contrast 
to the subjects found on the church floors; in these 
sacred subjects, scenes from the Bible seem to have 
been scrupulously avoided. On wall mosaics of the 
period the Christians had no such feelings, indeed 
episodes from the Old and New Testaments and from 
Church history were the most popular of all subjects 
on the walls of the churches. But on the floors they 
refrained from representing anything sacred, evidently 
from scruples against treading such pictures underfoot. 

Before the work which is summarized above, our 
knowledge of Christian Jerash was confined to what 
could be gleaned from one or two inscriptions, the 
record of a Church council which was attended by a 
bishop from Jerash, and a reference in Epiphanius 
to an annual miracle or miracle play, at which water 
was turned into wine on the anniversary of the miracle 
at Cana in Galilee. This miracle play may well 
have been enacted round the fountain in front of the 
cathedral, but whether this was so or not, we have 
now recovered a sufficient body of knowledge to 
enable us to form some idea of the character and 
value of religious activities in Jerash between the 
fourth and the seventh centuries. 
however, more than this. 


The net gain is, 
Gerasa was a rich city 
in a rich province, but it never played a great role in 
history, and if our new acquisitions applied only to 
Jerash they would be welcome but not of very 
great significance—of no greater significance, for 
example, than the information which can be derived 
from a number of other less ruined towns and villages 
in the Syrian desert. 


The Holy Sepulchre. 


But in early times Gerasa was a much more 
important place than these, it stood more nearly 
in the same class with Jerusalem and Tyre and Sidon, 
and the new evidence, so far as we can compare it 
with the meagre scraps of knowledge we possess about 
these towns in the period under consideration, is 
consistent with these scraps. The great complex of 
buildings round the cathedral and St. Theodore’s 
probably offers a true picture of the group of buildings 
round the Holy Sepulchre, as they were before the 
Persian Invasion in the seventh century, and the 
other churches in their wealth and number illustrate 
features which were common to all the great cities 
of the time. 
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_ DISCOVERY 





Fifty Years of Science and Journalism. 


By J. A. Benn. 
Editor and Publisher of DISCOVERY. 





This year marks the Jubilee of Benn Brothers Ltd., the publishers of DISCOVERY and ten journals devoted 


to trade and applied sctence. 


In reviewing the achievements in science since 1880 
through the spectacles of a publisher, it is interesting 
to note that one of the most outstanding figures of the 
period—Oliver Heaviside—was born in an engraver’s 
family. Thomas Heaviside, the father of the electrical 
pioneer, was a wood engraver and draughtsman, who 
migrated to London probably on account of the 
facilities offered to printers by the photographic 
processes, which supplanted the older methods. Oliver 
was born at Camden Town in 1850, in the same year 
as John Williams Benn, and he contributed his 
epoch-making articles to the ELECTRICIAN not long 
after Benn founded the firm that now owns that 
periodical. Naturally these young men had no idea of 
the future link between their endeavours, but there 
is an interesting analogy in their early careers. 


Midnight Oil. 


Details of Heaviside’s education are lacking, but 
according to Mr. Rollo Appleyard,* his habit was to 
retire to his room every night and to work until the 
early hours of the morning with the aid of an oil lamp. 
In the same way Benn had to rely on self-education 
at home, his father being a parson in Stepney whose 
living was too meagre to send his sons to boarding 
schoo!. In working as an office boy in a furnishing 
warehouse, he soon noticed that designers were better 
paid and respected. ‘‘I substituted a cheap paraffin 
lamp for the candle in the little room in which my 
brother and I slept,’’ Benn wrote in some Memoirs. 
‘ Between nine and eleven, almost every night, I was 
trying to learn to draw. Twice a week I went toa 
South Kensington art school in order to get technical 
training ; but I made most headway at home.” The 
outcome of this night work was an improvement in 
Benn’s position in the furnishing company, which 
in turn led him to found an illustrated journal called 
the CABINET MAKER, the jubilee of which we are 
celebrating in 1930. 

When the King honoured the occasion with his 
congratulations, as announced last month, His Majesty 
paid tribute to the services of journalism to industry 








*““Pioneers of Electrical Communication” (Macmillan). 


During fifty years of unprecedented progress in industry, their pages have 
recorded developments of great interest, including pioneer work in electricity, chemistry and aviation. | 


during a period of unprecedented development. The 
Jubilee of Benn Brothers Ltd. coincides with the rise 
of applied science, and history shows no period of 
equal progress in discovery and invention. Prior to 
1924, when this firm undertook the publication of 
DISCOVERY, its main efforts had been devoted to trade 
journals. Every trade is continuously confronted witb 
scientific problems, and the results of research pub- 
lished in these special periodicals are recognized as 
of the utmost assistance. in the commercial aspects 
with which the public is more concerned, the 
technical side tends to be forgotten. This helps to 
explain the readiness of so many “ arm-chair critics ” 
to settle any industrial question in a few moment’s 
conversation. Actually it would be hard to name a 
trade that does not require a lifetime to master its 
many aspects, as a glance at any trade journal will 
show. Week by week there is constant discussion 
on what appear to be the most simple details. Hence 
the first indication of some great development is often 
a five line paragraph, published many years before 
the commercial stage is reached, perhaps before the 
practical possibilities are recognized at all. This was 
certainly the case with the work of Oliver Heaviside. 


An Editor’s Foresight. 


The first volume of Heaviside’s ‘‘ Electromagnetic 
Theory ’’ was published by the ELECTRICIAN in 1893, 
having been contributed as articles to the journal 
during some ten years previously. The value of this 
work was then generally unrecognized, though actually 
it was to prove of invaluable application in the era of 
telephony and electric power transmission about to 
begin. For all practical purposes, the theory had been 
turned down by the electrical authorities of his time, 
including no less a person than Sir William Preece, 
for many years chief telegraphic engineer to the Post 
Office. The chief subject on which the fame of 
Heaviside rests, and which aroused bitter controversy, 
was his development of the theory of cable signalling. 
This theory was begun by Lord Kelvin, whose work 
had rendered possible the Atlantic Cable of 1865, after 
the failure of the 1858 cable, but it was incomplete. 
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PART OF A LETTER FROM HEAVISIDE TO THE EDITOR OF THE * ELECTRICIAN,” 1894. 


[hese lines deal with a philosophical question in one of Heaviside’s articles, to which the Editor had evidently taken exception. 


Letter 


reproduced by permission from ‘* Pioneers of Electrical Communication.’ 


It remained for Heaviside to remodel the theory in 
a more general form. Briefly, he showed that the 
laws governing the propagation of signals along wires 
were in essential respects identical with the laws for 
electric waves in free space, thus paving the way for 
long-distance and wireless telephony. 

In the period of his adversity, Heaviside found a 
staunch friend in C. H. W. Biggs, then editor of the 
IXLECTRICIAN. Like every genius, Heaviside was apt 
to exhibit idiosyncrasies. He had almost a passion 
for having his work published exactly as it was written, 
and he once went so far as to say that experience had 
taught him that “ the refusal of a paper by any journal, 
for unconvincing conventional reasons, implies that the 
paper is unusually original and good.”’ In the opinion 
of Mr. Appleyard, Biggs’ stalwart support of Heaviside 
amidst strife, satire and probable financial loss, remains 
the finest action to the credit of technical literature 
in our time. 

In his philosophical conceptions Heaviside was 
decidedly ahead of his time, and this was sometimes 
the cause of discussion with the Editor regarding his 
phraseology, as instanced in the facsimile letter 
here reproduced. He observed, on one occasion, that 
the immortality of the soul, a doctrine that ‘“‘ probably 
had its first origin in the dreams of savages, survives 
all attempts to abolish it.’”” He went on to expound 
the highly rational view that ‘“‘ when old beliefs are 
found out of keeping with the spirit of modern 
knowledge, the proper way is not to abolish them, 
but to modify their interpretation.’’ Space precludes 
quotation of his own view of immortality—suffice 


it to say that, as with his electrical theories, time is 
once more proving itself on the side of this pioneer. 

Among other notable contributions published in the 
early volumes of the ELECTRICIAN, we find Dr. Oliver 
Lodge’s “Signalling across Space without Wires.”’ 
This treatise was first issued in 1894 under the 
title “‘ The Work of Hertz and his Successors,’’ and 
it comprised the lecture given by the author before 
the Royal Institution on Ist June of that year. The 
subject was further developed a few months later 
at Oxford, at the annual meeting of the British 
Association, when Dr. Lodge gave the first public 
demonstration of wireless telegraphy. In the amazing 
progress of subsequent years, when the subject was 
taken up on a commercial scale by Marconi, it was 
the ELECTRICIAN that once more championed a pioneer 
inventor. In the issue of 17th September, 1897, an 
abstract of the Patent Specification granted that year 
to Marconi was appended by a note drawing attention 
to the earlier work in England. 

‘In connexion with the patent of Signor Marconi,’’ the 
Editor stated, ‘‘ we are able to present our readers with two 
illustrations taken from photographs of some Hertzian-wave 
apparatus shown by Dr. Lodge at the Oxford meeting of the 


British Association in 1894. From these it will be seen that 
in 1894 Dr. Lodge publicly exhibited :— 


1. Oscillators with very large copper plates. 

2. Receivers of the coherer type with wings and wires 
attached to them. 

3. Coherers in sealed tubes. 

4. A trembling bell attachment to receivers of the coherer 
type to assist these in decohering after the impingement 
of the electric oscillations. 

5. Morse instrument to shake the filings. 
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In fact Dr. Lodge published enough three years ago to enable 
the most simple-minded ‘ practician ’ to compound a system of 
practical telegraphy without deviating a single hair’s-breadth 
from Lodgian methods. Both at Oxford and at the Royal 
Institution, Dr. Lodge described and exhibited publicly in 
operation a combination of sending and receiving apparatus 
constituting a system of telegraphy substantially the same as 
that now claimed in the patent we have referred to. 

‘It is reputed to be easy enough for a clever lawyer to drive 
a coach and four through an Act of Parliament. If this patent 
be upheld in the courts of law it will be seen that it is equally 
easy for an eminent patent-counsel to compile a valid patent 
from the publicly described and exhibited products of another 
man’s brain. No longer is it necessary to devise even so much 


‘ 


as ‘a novel combination of old instrumentalities,’ and the 
saying ex nihilo nihil fit evidently was not intended to apply to 
English patents at the end of the nineteenth century.”’ 

In preparing the present article for DISCOVERY, the 
attention of Sir Oliver Lodge was called to the above 
facts, and his reply is published elsewhere on page 132. 
It is not intended to revive the controversy that was 
settled by Marconi’s acquisition of the Lodge patent 
in I91I. But the facts emphasize the important 
part played by the Press in the story of scientific 
invention. 

Side by side with the early history of electricity, the 
progress of gas lighting was reflected in the pages of 
another journal now published by Benn Brothers—the 
Gas WorLD. In the early years it might have been 
supposed that electricity would soon outstrip its rival, 
but after forty years a healthy competition is still 
maintained, which has undoubtedly contributed to the 
of both municipal gas 
exhibitions of 1878 were described in a journal of the 
day as ‘‘ a decided novelty.’’ The first experiments in 
public lighting by clectricity were evidently diverse 
in results. Side by side with a paragraph to the effect 
that this innovation had proved “ practically success- 
ful’’ at the British Museum, was another stating that 
the installation at Billingsgate Market was a failure. 


success industries. The 





THE FIRST WIRELESS DEMONSTRATION, 


Some of the apparatus used by Sir Oliver Lodge at Oxford in 1894, photographed 
by the ELEcTRICIAN with reference to the Marconi patent in 1897. 
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MORE PIONEER APPARATUS. 


Another photograph showing further pieces of Lodge’s pioneer apparatus. 


The technology of metals has always been closely 
studied by the HARDWARE TRADE JOURNAL, which 


was acquired by the present publishers in 1g00. The 
development of the metal industries since 1880 
completely overshadows their earlier history. To 


take the case of the foundry, it cannot be said that 
fifty years ago this branch of the trade had much 
improved upon mediaeval methods. Much of the 
advance is common to all classes of foundries, 1.e., 
iron, steel and brass, and it embraces the application 
of hydraulic power and electricity to foundry purposes. 
Equally the actual moulding side has shown develop- 
ment in ‘‘ oddside ”’ 
Facing sand preparation has developed from hand 
treatment to the pugging mill, and later to elaborate 
sand preparation plant, which reduces the sand to 


plate and machine moulding. 


any degree of fineness and consistency and also to any 
desired moisture content. Modern organization has 
led the founder of to-day to accept engineering help, 
with beneficial results. 

The foundation of the Institute of Metals in 1908 
was marked by a special extra issue of the HARDWARE 
TRADE JOURNAL, published on the day following the 
ordinary weekly issue. Hitherto the non-ferrous 
metal interests of Britain had possessed no central 
organization, and this journal was the first trade 
publication to deal with the activities of the new 
body. The pages of that first issue contain articles 
by metallurgists whose names have since become 
world-famous—among them Dr. Walter Rosenhain 
(now Director of Metallurgy at the National Physical 
Laboratory) and Professor Cecil Desch. 

During the fifty years under review, the progress 
of engineering has been recorded in another Benn 
publication—the BRITISH TRADE JOURNAL. Several 
pages in every issue are devoted to new machinery 
and apparatus, and it is under this heading in July, 
1896, that we find an original account of the motor-car. 














Under the photograph here reproduced, the reader 
is informed that :— 


‘“ During the last few days there has been on view in a show- 
room in Cannon Street a horseless carriage in which the motor 
is a ‘ Roots’ oil engine. This is driven with the ordinary 
parafin or petroleum of 0.8 specific gravity and upwards. 
The carriage is mounted on three solid rubber-tyred light steel 
wheels of the cycle pattern, and is constructed to carry two 
persons and a small amount of luggage. The engine is of 
2} horse-power, single cylinder, the oil used being the American 
‘ Tea-Rose’ brand. It carries a supply sufficient to drive for 
eight hours, but the water 
must be renewed about every 
three hours. The carriage 
can be driven at two speeds, 
the smaller being used for hill 
climbing. The total weight 
of the carriage with motor 
is 93 cwt. We are informed 
that in the course of recent 
trials in Surrey, the ‘ Roots’ 
Carriage was driven at a 
maximum speed of 13 miles 
per hour, the smaller speed 
being about 34 miles per 
hour, and that it ascended 
the incline out of Redhill, 
which is. stated on good 
authority to be 1 in 8, with 
the greatest 
fitted with two brakes; one 


ease. It is 


acting on the front which 
is also the steering wheel 
and the other on a drum on the British TRADE JOURNAL. 
the driving axle.’’ 

In the same year (1896) the trade press predicted 
the success of motor transport applied to industry, 
and the Fruir GROWER, for example, published a 
series of articles on its application to agriculture. 
About this time the development of long-distance 
carriage brought with it the question of cold-storage 
on board ship. The “ compression ”’ system of cooling 
now in general use was first applied commercially 
in 1880, when the ‘‘ Strathleven”’ brought a small 
cargo of frozen meat to this country from Australia, 
but the transport of fruit raised entirely new problems. 
It was not until Igor that the “ Port Morant ”’ brought 
her first cargo of cold stored bananas from the West 
Indies. As recently as 1922, about one quarter of 
the 2,000,000 cases of applies shipped from Australia 
reached England in a damaged condition. This 
experience was mainly responsible for the extensive 
study since made at the Low Temperature Research 
Station at Cambridge. The remarkable progress in 
this branch of industry is evident from the increasing 
range of foreign fruits that now find their way on to 
the market at all seasons of the year. 
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“NEW MACHINERY,” 1896. 
With this title, the above picture of the new “‘ horseless carriage ’’ 


The maximum speed was 13 miles per hour. 





A journal dealing with the most modern sphere of 
transport—flying—was acquired by Benn Brothers 
during the war. AERONAUTICS had been founded 
in 1907, just two years before Bleriot’s first flight 
across the Channel, to provide for the technical aspects 
of the new science. The early volumes aie notable 
for the detailed biographies of flying pioneers, the 
work of many whose names are now household words 
in the world of flight, receiving first notice in their 
columns. No industry received a greater stimulus 
from the war than aero- 
nautics, and it developed 
rapidly under the new 
demands of the Govern- 
ment for the production 
of fighting 
Many experts who had 
hitherto been 
with mild 


machines. 


regarded 
amusement 
on account of their 
eccentric hobby at once 
found their value 
recognized and a corres- 
ponding interest was 
created in the principal 
flying journal. 

The most important 
event in the history of 
AERONAUTICS 
in July, 1920, when the 


appeared in 


occurred 


journal organized a dinner to the first hundred British 
aviators and pioneers of British aviation. When the 
plan to hold the function was announced it met with 
such an immediate and widespread response that a 
committee of hosts was formed, which included Lord 
Desborough, Major-General Seely and Sir Charles 
(now Lord) Wakefield. The pioneer character of the 
journal made it particularly fitted to organize this 
function, and another qualification existed in the 
presence on its staff of Major Blake, the first 
Englishman to fly round the world. The principal 
guest was the Duke of York, who said that the 
foresight and initiative of our first hundred pilots 
made it possible when the war broke out for Britain 
to overtake and eventually surpass a more ready 
and better prepared enemy, and to gain finally the 
wonderful air supremacy we possessed at the time of 
the Armistice. The other speakers at the banquet 
included Mr. H. G. Wells, whose claim to pay tribute 
to the pioneers of flying was that he had advocated 
the aeroplane and the airship in his writings over 
a quarter of a century before. ‘‘ Pioneers of aviation 
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in those days were pathetically grateful for a word of 
confidence, even from the casual journalist.” An 
eloquent tribute was paid in this speech to the inter- 
national value of aviation, Mr. Wells expressing the 
view that flying had gained all it would ever get out 
of war and that its future progress rested entirely 
on the peaceful development of air routes throughout 
the world. 

Another development in science produced by the 
war was in the field of industrial chemistry. Many 
processes hitherto carried out in Germany had to be 
operated in this country, and the need arose for a new 
trade journal to reflect this extended activity. As 
soon as conditions allowed, not many months after the 
Armistice, the CHEMICAL AGE was founded by Benn 
Brothers. It was launched with the warm recom- 
mendations of eminent public men and scientists, among 
them the Rt. Hon. H. A. L. Fisher, Minister of Educa- 
tion, Lord Sydenham, President of the British Science 
Guild, Sir Edward Thorpe, and Lord Brotherton. 

How successfully the aims of eleven years ago 
have been realized by British chemists may be judged 
from the bare mention of some principal achievements. 
Before the war Great Britain imported about 80 per 
cent of its essential dyestuffs mainly from Germany, 
aud during the war the great textile industries found 
themselves suddenly deprived of the colours on which 
they depended. To-day the position is almost 
reversed. We import rather less than 20 per cent of 
foreign dyestuffs, and the remainder are manufactured 
in this country, providing, incidentally, a school of 


organic chemists and essential reserves should a similar 
time of national emergency unhappily recur. During 
the war, again, while we were laboriously, and at a 
great risk and cost, shipping natural nitrate from Chile 
for the manufacture of explosives, Germany was 
obtaining her supplies of nitrogen from the air, by the 
synthetic process perfected by two of her great 
chemists, Dr. Bosch and Professor Fritz Haber. 
Before 1920 England had no such source of supply, 
but in 1930, at the great chemical works established 
at Billingham-on-Tees for the fixation of atmospheric 
nitrogen, we are producing vast supplies of this 
essential product. In the same way, chemical 
engineering, which a decade ago was little more 
than a name, is now one of the most potent of applied 
sciences, with a well-established Institution of Chemical 
Engineers, and an enormous field in the design and 
construction of chemical plant. 

In the period covered by the comparatively short 
life of the CHEMICAL AGE, its history has illustrated 
how a great publishing house, with its resources for 
news collection, for the instruction of public opinion, 
and the stimulation of enterprise, may bring even into 
a difficult subject like chemistry the spirit and atmos- 
phere of progress. The journal has also interpreted 
science to the public and helped to make the nation 
sensible of its debt to science. 

Such in many spheres of industry has been the 
mission of the technical press for fifty years past—a 
mission that will become still more necessary with the 


growth of science and its practical applications. 





THE FIRST CROSS-CHANNEL FLIGHT, 25TH JULY, 19009. 


Bleriot’s machine as it appeared on landing in the field behind Dover Castle, after the first cross-Channel flight. 
from AERONAUTICS, August, 1909.) 


(Photograph reproduced 








_ DISCOVERY 





Rationalization in Bird-marking. 
By E. M. Nicholson. 
Author of “ The Study of Birds,” etc. 


After briefly reviewing the latest reports of bird-marking schemes now operating in Europe, the author pleads 
that further progress must depend on organized measures on an international scale. 
the case for “‘ rationalization ’’ has yet to be proved, but there seems no doubt of tts need in ornithology. 


In the industrial sphere, 








BIRD-MARKING is. still the _ solitary branch of 
ornithological research in Europe which has definitely 
passed beyond the primitive stage and attained to 
some degree of settled large-scale organization. In 
addition, therefore, to the very considerable interest 
of its results, the increment of which is annually 
increasing with the increasing number of ringed birds 
at large, the movement has a more general interest as 
illustrating the case and supplying the precedent for 
the gradual rationalization of ornithology. The 
recent almost simultaneous publication of several very 
interesting surveys and statements affords a useful 
opportunity for examining the subject from this point 
of view. 

We must be particularly indebted to Dr. Rudolf 
Drost, chief of the Heligoland ornithological obser- 
vatory, for using his exceptional experience and 
opportunities to get together by personal inquiry from 
all the organizers of ringing schemes in Europe a really 
valuable collection of information relating to them. 
It is a little disappointing to find that the data thus 
made available in the December Ormnithologische 
Monatsberichte take us down to 1927 only, and are 
therefore already more than two years out of date, 
but this is a shortcoming to which anyone accustomed 
to dealing with statistics must long since have inured 
himself. It is evident that any such complete synopsis 
has inevitably to be ruled by the pace set in the slowest 
of the schemes under review. 


British Progress. 


It is satisfactory for English observers to find how 
well this country emerges from a severely statistical 
comparison. Here, as elsewhere, there have been 
marking schemes uneconomic in extent and often 
inefficient in operation, but they have been eliminated 
or wound up. With the possible exception of two or 


three private estates, it may now be said that all wild 
birds at present marked in the British Isles are ringed 
under a well drawn-up and carefully administered 
system with uniform series of rings, uniform procedure 
and regular annual stock-taking from all assistants 
in the field. This British Birds marking scheme, 


whose newly-published figures for 1929 show a total 
to date of more than a quarter of a million birds 
ringed (actually 258,791), has a good claim to be 
described as the largest in Europe. Already by 1927 
it stood a close second to Rossitten, which then had 
230,139 to its credit, and was 50 per cent more active 
than Rossitten in current work. Rossitten, however, 
is rapidly being outstripped in Germany by its six 
years junior rival of Heligoland, which by 1927 had 
begun such a burst of activity that it ringed during 
that year more birds than any other station in Europe 
(27,215, which represented for this one season well 
over 30 per cent of its eighteen years’ effort). 


Complex Factors. 


If, therefore, we compare Germany with the British 
Isles, we must certainly give Germany first place 
among European countries, since she operates two 
out of the three leading organizations, one having the 
largest total up to 1927 and the other the highest 
current output at that time. But it still has to be 
remembered that various complicating factors make 
any exact comparisons of this sort difficult, if not 
impossible. For example, as we shall see later, 
whereas Witherby’s British Birds rings may not be 
used outside the United Kingdom, Heligoland rings 
appear to be used freely in Norway and even in Central 
America. In gauging the comparative activity of 
various countries, such fundamental differences in 
scope must not be overlooked, although there is no 
reason to doubt that German rings actually used in 
Germany would still hold first place. 

The prime object of bird-marking, as Mr. H. F. 
Witherby appropriately reminds his ringers in the new 
report on progress, is not merely the number of birds 
ringed; “the test of the usefulness of the scheme 
rests entirely on the number and value of the 
recoveries.”” Necessary as such a reminder is, it is 
fair to point out that according to Drost’s figures the 
British Birds scheme was first in numbers of recoveries 
reported by the overwhelming majority of more 
than two thousand. (Order: British Birds to end 
of ’26, 4,583; Rossitten 2,542 ; Skovgaard (Denmark) 
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1,890 plus; Heligoland 1,466; Budapest 1,225.) 
While certain smaller schemes were able to point to a 
higher percentage of recoveries, it must also be borne 
in mind that the range of species marked, the extent 
to which trapping is carried on, and the nature and 
density of the human population both of the country 
concerned and of its neighbours have a considerable 
bearing on the question. 

Despite the fact that an enterprising German 
ringed last year in Guatemala 300 spine-tailed swifts 
of a species (Chaetura vauxt) which comes there only 
as a winter migrant from farther north, it is apparently 
still true to say that bird-marking on any useful scale 
is restricted to those parts 
of Europe and America 
occupied by Slavonic and 
Nordic peoples—that is, 
from England round by 
Scotland, Norway, Sweden, 
Finland, Soviet Russia, 
Czecho-Slovakia, Hungary, 
Switzerland, Germany, and 
back by Holland in 
Europe, and north of the 
Mexican frontier, including 
Greenland, in the New 
World. Latin Europe 
shows signs of coming into 
line with the recent foun- 
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widely scattered between Pomerania, Silesia, Saxony 
and Alsace. 

Dr. Drost seems to have written his paper with 
the object of supplying, in addition to a general survey, 
precise information by which the origin of any ring 
coming to light can be traced, and those responsible 
for it informed of its recovery. Such an index was 
badly needed, and his protest against the irresponsible 
use of bird-marking, for reasons ranging from mis- 
guided curiosity to pure mischief, by altogether 
unqualified people, will have the sympathy of all 
scientists. We might even go further, and suggest 
that it is time for the principal bird-marking schemes 
of the world to begin active 
co-operation with a view 
J, to eliminating superfluous 
marking schemes, even of a 
more or less scientific char- 
acter, which do not preserve 
a high enough standard of 
work either in accuracy or 
numbers to justify their 
separate existence. There 
are, for example, three 
independent schemes in 
Denmark and three in 
France ; excepting 
Skovgaard’s all these 
together would not make 





dation of a centre at Milan ' eee one centre of the first 
: CALIGULA’S BARGE REVEALED. ‘ 

and others in France, but A new photograph of the Emperor’s famous barge, which the draining rank, and a certain amount 

the operations of these are of Lake Nemi (Rome) has revealed after it had been sunk for 1,000 years. of amalgamation seems 

still disappointing in scale. desirable. 


In 1928 the Société Ornithologique de France had 
four ringers, 50 birds ringed, and two recoveries ; 
obviously immense efforts are needed before the Latin 
countries can play a useful part in the movement. 
For comparison, the number of ringers in 1927 using 
Heligoland rings was 281, as against 110 for “ British 
Birds”’; 64 for Leiden Museum; 61 plus for 
Skovgaard ; 33 for Budapest; 18 for Goteborg 
Museum; and 17 for “ Lotos”’ (Czecho-Slovakia). 
These seven include all the European’ schemes 
outstanding in 1927 with a total of over 10,000 
marked birds to their credit except Rossitten (number 
of ringers not stated) and Pedersen’s station on 
Roskildefjord (Denmark) operated by one or two only. 
Among recent additions the recovery in Germany 
between December, 1928, and February, 1929, of so 
many as five rooks marked at Puschkino railway 
station near Moscow, has shown the potential value 
of the Russian effort. These birds, all marked as 


nestlings during the first week of June, 1928, occurred 


Bird-marking is an essentially international form 
of research, and there is no scientific objection to 
its organization on a purely regional basis, transcending 
national frontiers, especially in northern and eastern 
Europe, where few states are extensive enough or 
rich enough in workers to run a satisfactory scheme 
on their own account. While language and nationalism 
will no doubt be an obstacle in practice, we must look 
forward to some form of agreed federation such as 
already exists in North America, where the whole 
machinery for Canada and the United States alike is 
very sensibly centralized at Washington. Then, 
again, there must sooner or later be some sort of 
understanding over spheres of influence. British 
Birds rings, as we have seen, may not be used outside 
the British Isles, and there is certainly much to be 
said for a system which does give some indication 
of the area of marking. The use of rings belonging 
to some distant centre in the neighbourhood of another 
marking station seems likely to cause unnecessary 
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confusion, and at any rate an undesirable split between 
results belonging essentially to a single group, which 
will probably be worked up at different times and on 
divergent lines, when their value would obviously 
depend upon their being treated together. 


An Urgent Problem. 


The use of European rings in distant parts of the 
world where no native ringing scheme exists is a 
similar problem which will soon have to be faced. 
It is obviously an objectionable practice to have 
rings from consecutive packets attached to birds in 
Scandinavia, Venezuela and Borneo, and if chaos 
has not yet resulted from the lack of proper regional 
distribution of ringing centres, the reason is simply 
that potential ringers in southern and_ eastern 
continents have been few, and that even of these 
almost all have been deterred by the want of proper 
backing. There can, of course, be no question of 
indiscriminate ringing such as has been practiced in 
civilized lands being copied in remoter districts ; 
the marking of more or less sedentary inhabitants 
of the tropical rain-forest, of mountain ranges, deserts, 
and so on, would clearly be waste of time under any 
conditions likely to be attainable. On the other 
hand, we can readily suggest cases where bird-marking 
in uncivilized parts of the world is urgently required 
in order to clear up outstanding problems. The 
trapping and ringing of wintering species from the 
northern hemisphere in Africa and South America is 
an obvious example; others are the ringing of duck 
and waders in their Siberian summer quarters, of 
cormorants and boobies on the guano islands off Peru, 
of albatrosses, petrels and shearwaters at their breeding 
stations, of passage migrants through Egypt and 
Central America, and of tropic birds, flamingoes, 
frigate-birds, pelicans, gannets, and so on, wherever 
they can be caught on the nest. It is true that 
opportunities for this kind of work are rarely more 
than occasional ; the deplorable thing is that when they 
arise we have no machinery for taking advantage of 
them. The chances of notification are not likely to 
be helped by the use of an address on the other side 
of the world; if, on the other hand, the ringer 
attempts to found a local centre on his own account, 
he is likely to have to move somewhere else either 
before any results come in or just when they are 
getting interesting. 

In order to provide for the exploitation of such 
opportunities, the parts of the world not already 
covered by ringing schemes ought to be provisionally 
mapped out and centres selected to deal with them. 
Thus, for example, it may be suggested that Africa 





could be covered from four centres at Port Elizabeth or 
Durban, Amani or Nairobi, Lagos and Cairo, South 
America from Buenos Aires and Barro Colorado on the 
Panama Canal, which would also command Central 
America and the Caribbean, India from Bombay or 
Calcutta, and the rest of Asia, including the Pacific 
Islands, from Tokio and Singapore. (Australia and 
New Zealand are, of course, on quite a different footing, 
and are well able to support an autonomous ringing 
scheme on the existing model.) It must be emphasized 
that this suggestion is not made under any delusion 
that either an enthusiastic ringing director, or ringers, 
or results could be called forth from emptiness at a 
word, or that these regions would immediately, or even 
eventually, develop into rivals of the present bird- 
marking countries in activity. All that it implies is 
the creation of a minimum number of permanent 
addresses from which a supply of rings for use in their 
respective areas could always be obtained when 
required, and to which notifications of rings found 
could be sent in and further information obtained 
without unnecessary delay. If at some or all of these 
centres no one competent was available for working 
up the results, they could be forwarded to Europe 
and North America at intervals to be dealt with and 
published. The centres tentatively named above, 
having already either an important museum, or an 
ornithological societv, or group of ornithologists, 
or a biological station on a permanent footing, suggest 
themselves as places where the responsibility might 
quite readily be assumed without any very serious 
extra labour falling upon those concerned, and with 
great potential advantages to ornithology. While 
it is no doubt true that we could in most cases expect 
nothing like such high recovery percentages as we are 
used to in Europe and North America, provided 
reasonable intelligence were used in ringing remunera- 
tive types, there is no reason to doubt that many 
valuable data might be obtained. In fact, the 
surprising number of European ringed birds recovered 
in Africa and of North American in Latin America, 
is a clear proof of the feasibility of extending the work. 


‘* Nobody’s Business.”’ 


One obstacle remains to be discussed; it is stiil 
nobody's business to get any such scheme put into 
operation. Here is fresh proof of the necessity for 
overhauling and developing the organization of bird- 
marking in accordance with future needs. Reference 
has already been made to the muddles which result 
through inefficiency of individual centres, through 
needless overlapping, and through the backwardness 
of rationalization on the Continent as compared with 
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MAP OF THE WORLD SHOWING PRESENT AND FUTURE CENTRES OF BIRD-STUDIES. 


Great Britain and North America. This is the sort 
of problem which cannot be tackled under existing 
conditions ; we want some international authority 
to go into the question and reduce things to order. 
With a view to constituting such an authority it seems 
that the first step must be a conference of the heads 
of all existing bird-marking schemes in order to express 
their views and appoint a standing committee to look 
after the interests of bird-marking and encourage 
its development upon the right lines. 

There are clearly other matters with which such 
a committee ought to deal. On many points dis- 
crepancies exist between the procedure of the different 
centres in eliciting and working up results. While 
often there may be nothing to choose between 
alternative practices, there are frequently distinct 
advantages which are seized by one and neglected by 
another. For example, Skovgaard asks for the sex 
of birds ringed; some organizers do not, although 
wherever this can be definitely ascertained the data 
would be of the utmost value in working out differential 
migration between the two sexes, such as we find in 
the chaffinch and most of our summer migrants. But 
in any case uniformity is highly desirable, quite apart 
from the superiority of one alternative to another, 


because as results accumulate we shall find ourselves 
increasingly hampered by discrepancies which prevent 
one set from being strictly comparable with another. 
It is therefore necessary to draw up some sort of agreed 
model both for the schedules to be filled up by ringers 
all over the world and for the treatment of records 
by those who prepare them for publication, and this 
model once accepted should not be departed 
from except where local conditions demand minor 
modifications. 

Again, it is a vital interest of every bird-marking 
scheme to ensure that a high standard is enforced 
amongst all acting as ringers, irrespective of the 
organization to which they belong. Whereas muddles 
over filling in of schedules and so on will very likely 
tend to discredit only the centre concerned, any 
carelessness in attaching two rings to the same bird, 
or particularly in using the wrong size of ring on young 
duck, storks, herons and game-birds before their legs 
are fully grown, with painful after-effects, may at any 
time produce a scandal which would be a calamity 
for the movement as a whole, and would set the 
whole mass of uninformed humanitarian opinion 
solidly against it. Every leader and organizer of a 
marking scheme has therefore a deep concern in 








— 


seeing that the use of traps and ringing operations 
generally are so conducted that no _ fair-minded 
spectator will be able to conclude that they involve 
any harm, much less cruelty, to the birds affected. 
Since it is probably too much to hope that some fool 
will not sooner or later provide material for possible 
scandal by neglect of the best-framed regulations, it is 
necessary for the responsible authority to make any 
case of such culpable negligence which may come 
to his notice a serious matter for the ringer concerned. 


Rules Needed. 


Politeness and the natural inclination to humour 
volunteer helpers must here be subordinated to the 
interests of the bird-marking movement, and only if 
he is able to show that such a policy has been inflexibly 
followed will the organizer find himself in a tenable 
position if a humanitarian attack should be launched 
against him. Obviously control of his own helpers, 
however perfect, is not enough ; a band of enthusiastic 
but incompetent ringers in the middle of Europe 
might create constant friction and difficulty for 
all the remaining centres. Combined action for the 
suppression of any possible abuses, and for preserving 
an immaculate record, is even more essential than for 
the restraint of frivolous or unscientific marking of 
wild birds. In order to avoid risk of misunderstanding 
I must add that this case is purely hypothetical, and 
I know of no scheme which is or has been open to 
serious reproach upon such grounds. The danger, 
all the same, cannot be disregarded. 

A further apparent advantage of co-ordination lies 
in the field of propaganda. Numbers of recoveries, 
not numbers of birds marked, being the general 
objective, the work has clearly to cope with two 
separate risks—first, that the effort may be wasted 
through the ring never being found again by man, 
and second, that it may be found but not notified 
to the centre concerned. While the first is obviously 
a very big problem, which in many countries, as in 
North America, has to be solved chiefly by intensive 
trapping, the second is a purely gratuitous form of 
waste. 

Since it is clear that a large number of valuable 
records must always depend on the co-operation of 
ordinary people, in looking out for ringed birds and 
writing about them to the correct address, we cannot 
rest until everyone who might possibly secure a 
recovery record knows not only that a ringing scheme 
exists but roughly what it does and how it needs 
his support. 

Two obvious fields for propaganda are the Press 
and the Museums. The latter, as I have previously 
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argued in Discovery,* deserve special attention because 
anyone who visits them is tpso facto potentially 
interested, and because they offer an ideal subject for 
stimulating that interest. But it is the spectacular 
long-distance flights, not mass records of local move- 
ment and so on, which appeal to the public, and in 
order to illustrate this in the most striking possible 
manner co-operation between the various schemes is 
essential. Thus, supposing that British ringed 
swallows coming to grief in South Africa had been 
secured and their skins set up by a man on the spot, 
some being exhibited in leading museums within 
the Union, others sent back to the chief regional 
museum of the area of ringing in this country, such as 
Cardiff and Manchester, the result would be an 
arresting group of stimuli, which would cause large 
numbers of people in both countries to keep a sharp 
look-out for marked birds. A complete international 
collection of all types of rings, current or obsolete, 
employed by the various schemes, is an obvious 
requirement on the side of scientific history, and 
unless the task is soon undertaken it will be too late 
to unearth examples of the most interesting early 
types. Imaginatively displayed in the national 
museum such an exhibit in itself would have a 
considerable propaganda value. Yet to make such 
a collection under present conditions would involve 
a formidable correspondence in a dozen different 
languages ; if some national museum which is itself 
a bird-marking centre, like several on the Continent, 
would undertake to get together say a dozen duplicate 
sets and distribute them to the others on application, 
a great deal of unnecessary labour and correspondence 
might be saved. 


An International Policy. 


Enough has probably been said to indicate how 
much bird-marking stands to gain by world-wide 
organization. I hope that its present leaders and 
organizers may find some points which they can agree 
with among these tentative suggestions ; I hope also 
that they will not take them as implying a censorious 
attitude, or resent them as an interference from a 
detached observer, because I admire the tenacity, 
efficiency and success of their efforts more, the more 
I come in contact with them. As a corporate under- 
taking bird-marking is comfortably ahead of anything 
else in ornithology, unless we are to rank egg-stealing 
as a branch of the science ; I believe in the intelligence 
of its leaders sufficiently to hope that organization 
will not stop short at political frontiers. 


*See ‘‘ Bird-marking : Its Prospects and Results.”’ Dztscovery. 
Volume VIII, page 1509. 
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The Truth about Perspective ? 
By R. H. Thouless, M.A., Ph.D. 
Lecturer in Psychology, University of Glasgow. 


On the basis of simple experiments, the author concludes that “ the child who 1s taught to draw in accordance 
with the laws of perspective 1s not, as is commonly supposed, learning to draw things as he sees them. He 


is learning to draw them as his teachers think he ought to see them.”’ 


WHEN a child learns to draw, he is taught to reproduce 
what he sees in accordance with what are called 
“the laws of perspective.’’ Let us suppose he is 
drawing the circular top of a cup seen obliquely. Ifa 
photograph were taken from 
the position of his eyes, the 
top of the cup would appear 
in the photograph as a figure 
which was nearly but not 
quite an ellipse.* The shape 
of the figure would depend 
on the angle at which the cup 
was viewed, being flatter for 
small inclinations of the top 
tothe line of vision, and more 
nearly a circle as this angle 
approached a right angle. 

As a result of experiments 
to be here described, I have come to doubt whether 
these are really the laws of how we see shapes. Un- 
doubtedly they are the laws of how images are formed 
on the retina. It does not, however, follow that we 
see things in the same shapes as the optical images 
formed on our retina. On the contrary, experiment 
shows quite different laws for the shapes we see. 

I made a series of ellipses whose long axes were 
all of the same length, but whose short axes were 
of lengths varying from 0.25 to 0.9 of the long axes, 
with intervals between them of 0.05 of the long axis. 
Thus there were fourteen ellipses in all. These were 
cut out of white cardboard. A circular cardboard 
disc was laid on a table at a known distance from 
the person performing the experiment, and he looked 
at this through a narrow opening in cardboard at a 
known height above the table. He was asked to select 
from the elliptical discs the one nearest in shape 
to the apparent shape of the circle as it was viewed 
by him. This apparent shape was compared with 
the shape the circle ought to have by the laws of 


. 

. - 
- -- 
ie tt ee 


* It would not be quite an ellipse because the figure would 
be a little more convex on the side towards the camera. The 
difference is, however, too small to be of any importance, and 
for the remainder of this article I shall refer to this figure as 
an ellipse. 





Fic. 1. 
EXPERIMENT WITH CIRCLE AND SQUARE. 
Details are described in the text. 


Is this startling assertion correct ? 


perspective, which was found by calculation or by 
drawing a large scale diagram. In another form of 
the experiment, the observer was asked to draw the 
apparent shape of the circle. A square with one of its 
diagonals pointing towards 
the observer was also used. 

In all cases it was found 
that the apparent shape of 
the object was very much 
less flattened than it should 
be according to the laws of 
perspective. The observer 
saw a shape which was 
between the photographic 
image (or “ perspective ”’ 
shape) of the object and its 
real physical shape (circle 
or square). Even when the 
discrepancy was pointed out to the person on 
whom the experiment was performed, he insisted 
‘“ But I still see it like this,’’ holding in his hand an 
ellipse which might be twice or more than twice as 
fat as the “‘ perspective ’’ shape of the object. 

A sample of some of the results is shown in Fig. I. 
The inside shaded figure is the shape that the object 
should have had by the laws of perspective at the 
angle from which it was viewed—that is, it is the shape 
of the actual image formed on the retina. The 
continuous biack line is the average shape drawn by 
a man on whom I performed the experiment. The 
physical shape of the object is shown by a broken 
line outside. It will be noticed that the “ seen ”’ shape 
lies between these two limits. It is as if the physical 
shape exerted a kind of attraction on the “seen” 
shape, distorting it from the retinal image. We see 
objects not in the shapes demanded by the laws of 
perspective but as a compromise between these and the 
shapes we know that they have in physical reality. 

This seems to be a universal law of seeing shapes. 
No doubt a person may be taught to draw in 
accordance with the laws of perspective. Even when 
he has learned to draw in this way, however, he still 
sees such objects in the same way as other people—in 
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Fic. 2. 


“THE YELLOW CHAIR,” BY VAN GOGH. 


‘ 


a form which is a compromise between the “ per- 
spective shape and the physical shape. This is 
proved by the fact that they still match the “ seen ”’ 
shape with an ellipse very much fatter than the 
perspective image. I have tried this experiment on 
many people (including an art master was 
sceptical of my results when I told him about them) 
and there has been no exception. All of them saw 
the inclined circle as a figure very much nearer the true 
circle than they should have done according to the 


who 


laws of perspective. 

To say that the laws of perspective are not the 
true laws of how we see objects inclined towards the 
eyes may seem a bold thing, and I do not expect 
my readers to accept my authority for the statement. 
They can convince themselves, however, without very 
much 
themselves. 


trouble by performing the experiment for 

It follows from this that the child who is taught 
to draw in accordance with the laws of perspective 
is not, as is supposed, learning to draw things 
as he them. He is learning to draw them 
as his teachers think he ought to see them. If he 


sees 


drew as he saw them (which I believe he does until 
he has been taught otherwise) he would draw circles 








and squares as figures like those I have shown as 
continuous black lines on my diagram. These would 
not themselves be true circles and squares, but much 
nearer to them than the conventional pictorial 
representations. 

At this point we can hardly fail to be reminded 
that there have been painters who have been accused 
of distorted perspective because they did draw circular 
and square objects in the way I have suggested. 
A well-known picture by van Gogh, “ The Yellow 
Chair,”’ illustrates this method of drawing (Fig. 2). 
At first sight we might suppose that van Gogh had 
drawn the square seat of the chair as a real square, 
ignoring altogether the requirements of perspective. 
Measurement of the diagonals pointing towards the 
observer and at right angles to him shows, however, 
that this is not the case. The ratio is 0.67 (somewhat 
smaller than that of the seen square in my diagram). 
The same point is shown by the shape of the bottom 
of the jug in another picture by van Gogh (Fig. 5). 
The ratio here is 0.64. Contrast with this the more 
conventional way of drawing circles shown in the 
picture in Fig. 3. The ratio of short to long axis 
of the top of the can under the tap is only 0.26. A 
more extreme form of this kind of drawing is shown 
in Fig. 4, which is an outline of a modern etching. 
The ratio of the short to the long axis of the table is 
(as accurately as I can calculate it) 0.81. 

This characteristic of post-impressionist drawing 
cannot be the result of the fact that the post- 
impressionists always viewed their objects from a 
direction more above them than was usual with other 
painters. This would be a possible explanation of 
‘The Yellow Chair.’’ But the shape of the pot in 
the flower picture and the positions of the men’s 
bodies in the 
etching shows that 
these were drawn 
from a point of 
view well away 
from the objects. 
I suggest that the 





true explanation 
is simply _ that 
these artists drew 
the shapes of 


objects as they saw 
them and not as 
they had been 
taught. They 
drew in accordance 
with the true psy- 
chological laws 














Fic. 3. 
“LA FONTAINE,” BY CHARDIN. 
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of perspective and not in accordance with the 
conventional laws of perspective. I am particularly 
inclined to this view by the following table, which 
gives the ratios of short to long axes in the 
representations of square and circular objects in 
post-impressionist paintings, compared with a similar 
random sample of such ratios collected from paintings 
drawn in the conventional manner. 


Post-IMPRESSIONIST PAINTINGS. 


Title. | Artist. | Ratio. 
The Yellow Chair | van Gogh Seat of chair 0.67 
Near squares on 
floor 0.85 
Far squares on 
floor 0.65 
White Roses van Gogh Bottom of jug 0.64 
Fish Matisse Square table 0.71 
Modern etching Andreu Hexagonal table 





| 0.81 


PAINTINGS WITH TRADITIONAL PERSPECTIVE. 





The Blood of the Bellini Top of chalice 0.15 
Redeemer 
Near squares on 
floor 0.37 
Far squares on 
floor 0.2 
Landscape with St. Poussin Top of square 
Matthew | column 0.16 
Woman reading | P. de Hooch Round bowl 0.19 
Flower painting | Jan Breughel Bowl of flowers 0.24 
La Fontaine | Chardin Top of can 
under tap 0.26 


It will be seen that the ratios in the first group of 
drawings are very much larger than in the second. 
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MODERN ETCHING (ANDREW). 
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Fic. 5. 


“WHITE ROSES,” BY VAN GOGH. 


In other words, squares and circles are drawn as very 
much less flattened figures, and much more like 
physical squares and circles in the first group. In this 
group, in fact, the ratio of short to long axis is always 
greater than 0.5, a value which would only be obtained 
for a perspective drawing if one were in a very unusual 
position. The corresponding ratios in the other 
group are always much less than 0.5. Actually the 
ratios in the second group cover about the range of 
the ‘‘ perspective ’’ shapes in my experiments, while 
the ratios in the other group cover about the range 
of my “seen” shapes. This evidence points very 
strongly to the explanation that while earlier artists 
painted in accordance with the laws of perspective, the 
post-impressionists painted objects as they saw them. 

Two objections can be urged against this view. 
First it may be said that these painters distorted 
objects for artistic ends. They took any liberties 
they pleased with the true shapes of objects if they 
wanted them to fill up a space, to continue a curve, 
or to give balance to a composition. It must be 
admitted that such distortion has been practised by 
modern painters, and the picture I have shown in 
Fig. 4 is a good example of its successful use. The 
vase on the table, for example, is bent over into a 
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shape which it could not have had in physical reality 
simply because it thus plays a better part in the 
picture as a whole. I do not think, however, that 
the character of post-impressionist perspective which 
we are considering is to be explained in this way. 
If this were an example of artistic distortion, why 
should the change of shape be so constantly in the 
direction of making the projections of squares and 
circles fatter than they are in conventional drawing 
and not thinner? Why should the post-impressionists’ 
ratios correspond so closely with the ratios of the seen 
object discovered by laboratory experiment? Why should 
van Gogh, who uses little systematic distortion for artis- 
tic ends, show this character in his drawing soconstantly? 


Traditional Bias. 


A much more serious objection is the following :— 
‘ If the post-impressionists were really drawing things 
as they and everybody else sees them, why do their 
pictures look distorted?’’ I admit that to most 
persons they do seem distorted. ‘“‘ The Yellow Chair,” 
for example, makes many people very unhappy. 
The main reason for this is, I think, simply that 
we have become accustomed to another tradition in 
drawing—the traditional perspective. When we 
become accustomed to seeing objects represented 
in a certain way, we feel uncomfortable when we see 
them represented in a new way, even though the new 
way may be nearer to the way we see the objects 
themselves. Our minds can get used to seeing objects 
drawn in another manner than the way we see them, 
and then the accustomed way of seeing them drawn 
seems to us to be the right way and any departure 
from it a distortion. 

An example of this is provided by photography. 
In order that the camera should give the same 
perspective effects as those present in a conventional 
drawing, it would be necessary that it should have a 
focal length equal to the distance from the eyes at 
which we commonly hold photographs in order to 
examine them (that is, about ten or twelve inches). 
Actually most cameras have a focal length less than 
half this, so that all perspective effects for near objects 
are much exaggerated. Yet this exaggeration is not 
noticed by us because we are used to seeing it in 
photographs. The mind has become accustomed to 
photographic distortion of perspective and does not 
see it as distortion at all. 

This, however, is not the whole answer to the 
question. If the illusion of distance were perfect in a 
picture, then the mind would supply its own correction 
of circular shapes just as it would in looking at a real 
circular object. That is, the circular top of a can 





drawn as an ellipse with a ratio of short to long axis 
of 0.36 would be seen as an ellipse of 0.58, just as it 
would if we were looking at a real circular object 
(as in Fig. 1). In that case, the conventional kind of 
perspective would be the right way of drawing. 

If, on the other hand, there were no illusion of 
depth in a picture, it ought to be the “ seen ”’ ellipse 
(of ratio 0.58) that should be drawn, for there would 
be no indication of distance in the picture to enable 
the mind to make its correction. Now this is the 
condition fulfilled by some of the post-impressionist 
painters. Matisse, for example, did not try to give 
any illusion of distance in his pictures, but made 
them entirely as a two-dimensional pattern—that is, 
the whole picture was meant to be seen as a pattern 
in the plane of the canvas itself. In this case, the 
seen ellipse ought certainly to be the one to be drawn 
if he was to represent objects as they looked, and in 
fact it was this figure that he drew. 

Most pictures lie in between these two extremes. 
The appearance of distance is less than that of real 
objects but is not altogether absent. In this case, 
the figure drawn should lie between the perspective 
shape and that of the seen object. Since the illusion 
of distance is very imperfect in any picture, the figure 
drawn should be nearer to the shape of the seen object 
than to that of the perspective object. This, of 
course, only applies if the artist wants to draw things 
as they seem. He may very well say that he is not 
so desperately anxious to do this, that he is content 
to draw them in conventional perspective whatever 
the psychologist may say. That is a perfectly sensible 
answer. The artist has a right to draw things just 
as he thinks fit. My only concern is to deny that in 
drawing things in perspective he is drawing them 
as he sees them. My experiments seem to show 
conclusively that this is not the case. 


Bedford College Observatory. 


IN opening the Bedford College Observatory last 
month, Sir Frank Dyson said that there were many 
observations which, without the aid of a telescope, 
could give the enquirer an experimental knowledge 
of astronomy. The appreciation of the discoveries of 
the ancient astronomers by silent observations in the 
mystical midnight air, formed an instructive intro- 
duction to the study of the huge number of the stars, 
of the vast emptiness of space, and the constitution 
of stellar systems. The telescope which now finds 
a home in Bedford College was presented by the 
Royal Artillery Institution, and erected in its new 
position it commands a very clear view of the heavens. 
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DISCOVERY 


British Universities To-day : (4) London. 


By Edwin Deller, LL.D. 
Principal of the University of London. 


With the development of the site recently acquired in Bloomsbury, the University of London will enter on 


a new era in tts history. 
to tts location and other factors. 





THE University of London, though the largest of 
British universities, is among the younger members 
of the family, and, indeed, compared with 
Oxford or Cambridge or St. Andrew’s is still 
in its infancy. Why London, which has for 
centuries been the most important city in the 
country, had no university until the nine- 
teenth century, is a question to which the 
most learned of the historians of universities 
can offer only a surmise and not an answer. There 
are, it is true, ‘‘ paper ’’ universities of London which 
are met with in the seventeenth century, and there 
was Sir Thomas Gresham’s forward-looking design of 
a university which, unhappily, failed of its purpose ; 
but there does not appear to have been at any time in 
London anything corresponding to the development 
which in Paris resulted in the creation of the mother 
of European universities—the University of Paris. 

The Chartered University of London dates from 
1836 when it was incorporated, but in one sense 
it is ten years older since it came into existence as a 
product of the movement which was responsible for 
setting up University College. It is a complicated 
story, which can be read at length in the admirable 
history of University College by Mr. Bellot and, more 
shortly, in Professor Hearnshaw’s volume on King’s 
College. 





The ‘‘ Open Door.”’ 


Briefly, the University College, 
an enlightened body of reformers led by Jeremy 
Bentham, Brougham and Thomas Campbell, aimed at 
providing in London a university which, unlike the 
existing universities, should be open to all without any 
distinction of creed, and should be comprehensive in its 
curricula. They succeeded in the face of difficulties 
in obtaining official recognition by incorporation, but 
the privilege of granting degrees was denied them. 
About the same time their political rivals, under the 
leadership of the Duke of Wellington, impressed with 
the importance of ‘ providing instruction in the 
doctrines of Christianity as taught by the Church of 


promoters of 








Hitherto Britain’s largest university has had to face many complex problems due 
London was the first university in this country to grant women's degrees. 


England’ had set up King’s College in the Strand. 
There were then, in a sense, two rivals for the privilege 
of university status. The government of the 
day accorded it to neither, and a third body 
was set up as a quasi-government institution, 
which was to act as a Board of Examiners and 
“ to perform all the functions of the Examiners 
in the Senate House of Cambridge.’ Its 
degrees were to be open to “ persons of 
all religious persuasions without distinction and 
without the imposition of any test or disqualification 
whatever.’’ The policy of the “‘ open door” is now 
a commonplace, but its enunciation nearly a century 
ago was a significant thing. 

The new entity—the Examining University—carried 
out its limited functions with admitted success. At 
first only those candidates were admitted to its 
examinations who had gone through a course of study 
at University or King’s College or some _ other 
‘approved institution.”’ The list of such institutions 
rapidly grew, and was both long and heterogeneous 
before the inevitable stage was reached when the 
examinations were thrown open to all comers without 
regard (except in medicine) to their training. A 
further step was taken in 1878 when a Supplemental 
Charter made every “‘ degree, honour or prize ” access- 
ible to students of either sex. London was thus the first 
university in the country to grant degrees to women. 

Towards the end of the nineteenth century there 
were movements from various directions in favour of 
the creation of a teaching university in London. The 
issues raised by those who were interested were very 
complicated, and two Royal Commissions were 
necessary before a scheme could be drawn up which 
should be satisfactory to all parties. Finally an Act 
was passed, under the authority of which Statutes 
were made which came into force in Igoo.  Lhese, 
though since repealed and in some respects considerably 
modified, are, substantially, the framework of the 
existing university. 

Under the reconstitution, in the first place, the 
existing functions of the university as an examining 
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body were continued, and students not pursuing 
courses in the university itself were allowed to present 
themselves for degree examinations as “ external 
students.’’ Contrary to the expectations of many, 
this branch of the university’s work has not diminished 
but on the contrary has steadily increased. The 
vigorous development of university education in the 
provinces has, of course, resulted in students graduating 
at their own universities instead of presenting them- 
selves for External Degrees in London, but the external 
degree is still of great assistance to those institutions 
which are not yet of university status. Further, there 
are a very considerable number of students who, for 
various reasons, are unable to follow courses of study 
at any institution, and for these students London is 
still the only university which can reward their studies 
with academic status. Recently the university has 
set up for such students an advisory service which 
should be of great help to those whose relationship to 
their university has hitherto been only the relationship, 
hardly ideal, of examiner and examinee. 

The university also took control of the organizations 
for University Extension in London. This movement, 
which was even then very flourishing, has since grown 
enormously in extent and, with the increasing interest 
in adult education, has undergone important modi- 
fications which allow it to play an_ increasingly 
significant part in the intellectual life of London. 


Scope and Duties. 


The most important change was, however, the 
addition to the scope and duties of the new university. 
Not only was it to continue its duty as an examining 
body ; it was to promote research and the advance- 
ment of science and learning. It became a teaching 
university. This was eftected by bringing together 
the existing institutions in London and affiliating them 
to the university as “Schools” of the university. 
The two great Colleges—University and King’s—the 
rivals of the early days thus came into partnership, 
and were subsequently incorporated in the university. 
And at the same time, or subsequently, others were 
brought in: the Theological Colleges, the women’s 
Colleges (Holloway, Bedford and Westfield), the 
Imperial College (itself a federation of the Royal 
College of Science, the Royal School of Mines and the 
City and Guilds College), the medical schools of the 
great London Hospitals, the London School of 
Economics, and the South Eastern Agricultural 
College at Wye. Others were added: the London 
School of Tropical Medicine (which has since become 
the London School of Hygiene and Tropical Medicine), 
East London College, the London Day Training 
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College, Birkbeck College, the School of Oriental 
Studies, together with other institutions of a specialized 
nature. All these are known as “Schools of the 
University.”’ 

The new university was, however, to undergo 
another inquest, and in 1909 another Royal Com- 
mission under the late Lord Haldane was set up, and 
at the outbreak of the War a Departmental Committee 
had been appointed to report on the steps to be taken 
to give effect to the conclusions of the Royal Com- 
mission. No action was taken until 1924, when yet 
another Departmental Committee was appointed 
whose findings were subsequently carried into law by 
an Act of Parliament which appointed Commissioners 
to make Statutes. These came into operation in 
1929, and their most important effect is the creation 
of a University Court which controls the finances of 
the university and which, among other things, will 
receive all public monies for university education 
in London. 


The Constitution. 


The present constitution of the university comprises 
in the first place the new Court, and the Senate, which 
are the supreme financial and educational bodies 
respectively. The Court is made up of representatives 
appointed by the Crown, the Senate and the London 
County Council, and the Senate includes the Heads of 
the greater Colleges, representatives of the Graduates 
and of the Faculties. The Standing Committees of 
the Senate are the Academic Council which is res- 
ponsible primarily for the teaching work of the 
university ; the Council for External Students, the 
Collegiate Council of Heads of Colleges, the University 
Extension and Tutorial Classes Council, and the 
Matriculation and Schools’ Examination Council. 

A facile and frequent criticism of London’s con- 
stitution is that it is complicated. It is true to some 
extent, but no university constitution is simple or 
easily apprehended by anyone unfamiliar with it. 
And in London there are various things which do not 
make for simplicity. There are the vast numbers of 
its students and the variety of subjects which are 
embraced ; the necessity of relating the examination 
to the teaching as closely as possible, and not least 
the nature of the university as a federal body as 
distinguished from a unitary organization. The 
‘Schools ’’ which make up the university are varied 
in character; some are of recent growth and some 
have long and venerable traditions ; all of them have 
an identity and individuality of which they are proud 
and justly proud. The university has always been 
anxious not to impair their freedom, and in practice 
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the British Museum seen on the 
centre of the larger photograph. 


been The general view above extends from University College, on the left of the site, to 
right. The new School of Hygiene and Tropical Medicine appears below, in the 
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it has not been difficult to delimit the respective 
spheres of the university and its Schools. On the 
other hand, the meetings of the Academic Council, 
the Faculties and Faculty Boards and the Boards of 
Studies bring together constantly and in pursuit of a 
common purpose all the teachers in the various Schools. 


20,000 Students. 


This description of origins and constitutions and 
machinery, though perhaps necessary, does not give 
much idea of the work which the university is doing, 
and carried on as it is in the rush and turmoil of a 
great city, it is no wonder that Londoners themselves 
know so little of their university—either of the scope 
or the infinite variety of its activities. There are 
some twenty thousand students—“ all sorts and 
conditions of men ’’—following a university career 
in the great branches of knowledge, in Arts or 
Science, Medicine, Theology, Engineering, Economics 
or Law. The majority are from London or the Home 
Counties, but there are many—a rapidly increasing 
number—who come from overseas and from all lands, 
and a College Refectory is often a microcosm of the 
British Empire. All the subjects which a modern 
university can provide are to be found, and many 
others which London, because it is London, provides 
in abundant measure. The great Hospitals afford 
clinical facilities which are available for Oxford and 
Cambridge and other universities as well as London ; 
subjects such as Engineering and Mining are amply 
covered ; Oriental and African languages, economics 
and the physical and biological Sciences are some of 
the things for which London’s Schools have won 
renown. 

In recent years especially London has attracted large 
numbers of students for advanced study and research. 
Every university—it is of the nature of a university— 
not only teaches what is known, but also seeks to 
extend the frontiers of human knowledge. And every 
university serves not only its own district, but is 
open to the world. And London is so in a special 
The presence of great collections of books 
and documents such as those contained in the British 
Museum, the Public Record Office, and the great 
reputation of institutions and teachers, have drawn 
students in various subjects who have been eager to 
avail themselves of the unique facilities offered. The 
Institute of Historical Research and the Galton 
Laboratory are examples of specialized institutions 
devoting themselves entirely to research, but research 
in various branches is also an increasing part of the 
work of the more general Colleges. The new School 
of Hygiene and Tropical Medicine will also be a great 


sense. 





centre for post-graduate work in those subjects. 
It is principally to meet the needs of students from 
overseas that steps have been taken recently to provide 
additional residential accommodation in London, and 
there is every hope that these will be successful. 
The Senate and Court, with the co-operation of most 
of the Schools, are also providing premises for the 
Students’ Union which has hitherto gallantly struggled 
along in temporary huts. There is a very active social 
life in each School, and most have their own Sports 
Grounds. The Officers’ Training Corps, which gained 
such a brilliant record in the War, is a most powerful 
agency for furthering and consolidating the university 
spirit. The acquisition by the university of land for 
a general University Sports Ground at Motspur Park 
and a Boat House at Chiswick should do much to 
bring together the students of the various colleges. 


The Future of Bloomsbury. 


During the next few years one of the major tasks 
of the university will be the development of the 
Bloomsbury Site which was acquired a short time 
ago. Undoubtedly one of the reasons why London’s 
university has not in its short life impressed itself 
upon London is the lack of a dignified and suitable 
home of its own. It is true that the fame of 
a university is made by its members, but beautiful 
buildings and harmonious surroundings are material 
adjuncts of no small value. They play a great 
part in the educational process by inculcating an 
appreciation of beauty, and they are a sign and symbol 
of the respect in which science and learning are held 
by the community. 

At Bloomsbury it is proposed to set up a group of 
noble buildings, all dedicated to university purposes. 
They will be used for various activities, but all will 
be built in harmony with a general architectural 
design which will have regard to the surrounding 
buildings and the necessity of maintaining on an 
island site adequate and even generous open spaces. 
It is proposed to provide as soon as possible a Senate 
House, a Great Hall for the ceremonial occasions of 
the university and a library building. It is hoped 
also to concentrate in this “ University Quarter ” 
various buildings for other university activities. 

All this great undertaking will involve time and 
thought and money. The preliminary work is making 
steady progress, and the general layout of the site 
as a whole is being carefully thought out. When 
the time comes to appeal to London for material help, 
her citizens will have an unparalleled opportunity of 
showing their appreciation of and their pride in the 
university in her midst. 
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WIRELESS telephony is by no means of such recent 
growth as is commonly supposed. Hardly had Bell 
invented the telephone in 1876 than people were 
trying to get rid of the wires between the sender and 
the receiver. All the methods then tried depended 
on the inductive effects of an electric current, and 
they were of some practical use over short distances, 
in fact a circuit installed on these lines by Preece 
between the Skerries and Cemlyn was in use until 
quite recently. 

Eighteen years after Bell’s invention, Lodge 
demonstrated the possibility of telegraphing through 
space without wires, by means of Hertzian waves. 
In 1896 Marconi made more extensive experiments 
in Italy, but he was only able to produce waves 
which rapidly died away, and these, though suitable 
for signalling in the Morse code by telegraphy, were 
quite unsuitable for telephony where a continuous 
stream of waves which could be modulated by the 
voice was essential. Fessenden of America, in 1900, 
was the first to achieve any substantial success in 
the production of fairly continuous waves, for which 
purpose he used a high frequency alternator. By 1906 
he had made such progress with this arrangement 
that wireless telephone conversations between two of 
his stations in America were overheard at a station 
which he had erected at Machrihanish in Scotland. 


The Electrode Valve. 


In 1902, Poulsen of Denmark introduced the use of 
an electric arc for the production of continuous waves. 
This arrangement he used with fair success for wireless 
telephony, as also did de Forest in America, but the 
Waves produced were not yet wholly suitable for 
telephony. It was not until the introduction of the 
three electrode valve, now so familiar as a generator 
and receiver of continuous waves, that wireless 
telephony began to emerge from the experimental 
Stage. Fleming, of England, invented the two 
electrode valve in 1904. Two years later, de Forest 
added another electrode, and by so doing produced 
a piece of apparatus which has done far more for 
wireless communication than any other single 


The Progress of Wireless Telephony. 


By Lt.-Col. Chetwode Crawley, M.I.E.E. 
Inspector of Wireless Telegraphy, G.P.O. 
The Government's new decision to conduct Imperial wireless telephony from the Post Office Station at 


Rugby makes it appropriate to review this branch of wireless. The success of the past few years was fore- 
shadowed as early as 1880, hence its progress spans the period which this number of DISCOVERY commemorates. 








invention; in fact, the three electrode valve ranks 
high among the great inventions of this century. 

The first outstanding success with wireless telephone 
communication was obtained by Vanni of Italy, who 
in 1912 spoke between Rome and Tripoli, a distance 
of 600 miles. The war brought to a standstill in 
Europe any further development in long range 
communication, but experiments continued in America, 
and in 1915 the American Telephone and Telegraph 
Company used at Arlington, near New York, a multiple 
valve transmitter for broadcasting speech, which was 
heard in Paris and Honolulu. Further spectacular 
advance was delayed by the war, and it was not 
until 1923 that the same company transmitted speech 
across the Atlantic to England, with such marked 
success that the Post Office decided to co-operate 
with them and with the International Western Electric 
Company for the purpose of developing a commercial 
transatlantic circuit. 


Atlantic Services. 


On 7th February, 1926, two way conversation was 
held for the first time between England and the United 
States of America, and exactly eleven months later a 
transatlantic service was opened to the public. The 
route employed from England to America was by 
underground cable from London to the Post Office 
wireless station at Rugby, thence by wireless to 
Houlton, Maine, and thence by open and underground 
lines to New York. The reverse channel was from 
New York by underground lines to the wireless station 
at Rocky Point, by wireless to Wroughton, Wiltshire, 
and by underground line to London. The Rugby 
transmitter consisted of a 200 kilowatt valve set with 
an aerial on masts 820 feet high, and the wave used 
was about 5,000 metres. The chief difficulties arose 
from atmospheric disturbances, and as it was found 
that these were less troublesome in the north, a second 
receiving station was erected at Cupar in Fifeshire. 
Recently another, working in conjunction with Cupar, 
has been erected at Baldock in Hertfordshire. The 
service developed rapidly, and at the end of the first 
year an additional channel, using short waves below 








50 metres, was opened. Another short wave channel 
followed, and a third one was opened a few months 
ago. By making use of these various channels a 
reliable service is now available throughout the 
twenty-four hours between nearly all countries in 
Europe, on the one hand, and North America, Cuba 
and Mexico, on the other. The minimum charge was 


’ 


fixed at first at £15 for three minutes’ conversation, 
but has since been reduced to {09. 

This was the first, and is still by far the most 
important and comprehensive long range commercial 
wireless telephone service in the world, but several 
others are now in operation, notably those between 
Germany, France, Spain and the Argentine, between 
Spain and the United States, and between Holland 
and Java. 


Imperial Communications. 


The policy of the Government with regard to 
the establishment of imperial commercial wireless 
telephone services has recently been announced. The 
late Government had reserved to the Post Office the 
control of overseas wireless telephony while leasing 
to the Imperial and International Communications Co. 
the beam wireless system for imperial wireless 
telegraphy. The question whether the Post Office 
would, or would not, make use of the Company’s 
telegraph stations for the telephone system was not 
settled. The present Government has now decided 
not to make use of these stations, but to conduct the 
imperial telephone services from the Post Office 
transmitting station at Rugby in conjunction with 
the Post Office receiving station at Baldock, in addition 
to the transatlantic circuit which is already conducted 
from these stations. 

At Rugby, the radiated power on each of the short 
wave channels was originally about 5 kilowatts, but 
has recently been doubled. All these short wave 
services make use of directional arrangements, so 
that the radiated energies are much more effective 
than similar amounts would be if used at ordinary 
broadcasting stations on short waves of the same order, 
for example, the Chelmsford short wave broadcasting 
station, which is used for long range broadcasts. 

The small amount of power required for long range 
telephony on short waves, compared with long 
waves, is, of course, of great importance from the 
financial point of view, but short wave circuits suffer 
considerably from alteration in signal strength due to 
what are called fading effects, and the stability of 
the Rugby circuit depends mainly on the long wave 
channel which radiates energy of about 60 kilowatts. 
For this reason, another long wave channel is now 
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being added to this circuit. The radiated energy is 
far more effective than would be obtained in ordinary 
broadcast practice, because not only are directional 
arrangements used, but arrangements are made to 
transmit only that part of the frequency spectrum 
which is essential for the reproduction of articulate 
speech. By this means, each kilowatt of radiated 
energy is as effective as about 6 kilowatts of ordinary 
broadcast transmission. 

Although we have mentioned directive effects these 
are only comparative; all these systems broadcast 
speech to very appreciable distances, and conversations 
may be picked up by people for whom they are not 
intended. This lack of secrecy is often held up as a 
disadvantage of wireless telephony, but as a matter 
of fact it is extremely difficult to tap conversations, 
and this can only be done with success by using as 
elaborate and costly receivers as are employed at 
commercial stations. Listeners would have to be 
content with hearing one side of the conversation in 
the case of the long wave circuit, and similarly, for 
the greater part of the time, with the short wave 
circuits. The long wave circuit is especially difficult 
to intercept owing to part only of the frequency 
spectrum being transmitted. In the case of long 
waves it is possible to separate the spectrum of the 
partial side bands into strips and mix them up in a 
predetermined manner, which must be known and 
arranged for at the receiving end. In the short 
wave channels it is possible to vary the carrier 
frequency, and to change the relations between the 
side bands in a predetermined manner, which must 
also be known and arranged for at the receiver end. 
Arrangements on these lines are now being tried, and 
there is no doubt that in the near future a high degree 
of privacy will be provided on wireless telephone 
circuits. 


20,000,000 Receivers. 


The present traffic on the Rugby transatlantic 
service averages about fifty calls a day from each side. 
The division of traffic to America is about 53 per cent 
from Great Britain, 34 per cent from France, and 
I3 per cent from other European countries. From 
America it is about 95 per cent from the United 
States, 4 per cent from Canada, and I per cent from 
Cuba and Mexico. 80 per cent of the conversations 
are carried on easily and satisfactorily ; 20 per cent 
with difficulty due to one cause or another, such as 
bad atmospheric conditions, language difficulties, etc. ; 
but only one-tenth of 1 per cent are ineffective. 

It is unnecessary to say much about broadcasting 
services, important as they are, as the developments 
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in this sphere of telephony are well known. There 
are now about 20,000,000 receiving sets in use 
throughout the world, half of them in the United 
States, and three million in this country. There are 
more than 150 broadcasting stations in Europe, so 
that there is great difficulty in preventing mutual 
interference. Last year, representatives from twenty- 
seven European countries met at Prague, and drew 
up the Prague Plan, a scheme of wave-lengths, etc., 
which was adopted just in time to prevent a state of 
chaos in Europe. 

In this country, a commencement has just been made 
with the Regional Scheme, of which the plans were 
described in Discovery by Sir John Reith. 

Short waves are used to some extent for transmitting 
broadcasting programmes over great distances, as at 
the Chelmsford station, but due to the difficulties 
presented by “‘ fading ”’ effects, complete success has 
not yet been obtained with all-round transmission. 
Beam, 1.e., directional, transmission on these short 
waves has proved satisfactory for the transmission of 
programmes in a definite direction, and in February 
last a speech of the principal Japanese delegate to 
the Naval Conference was successfully transmitted 





AT THE BRIDGWATER BEAM STATION. 


This Marconi-Mathieu multiplex instrument enables the reception of two tele- 
gtaph and one telephone channels transmitted on the same wave length: 


to Japan from the beam station at Dorchester. Wire- 
less telephony on short waves with directional 
apparatus can now be used successfully for com- 
munication between the most distant parts of the 
earth’s surface, but no guarantee could yet be given 
that the service would be continuously available. 


Aircraft and Trains. 


Developments in aircraft communications are 
concerned principally with wireless telephony, and 
this, to a large extent, is due to the necessity of 
economizing personnel. Telephone communication 
can be carried out by a person who is doing something 
else at the same time in a way which is not practicable 
with telegraphy, and it does not require the knowledge 
of a trained telegraphist. It provides, too, a more 
direct and rapid means of communication than is 
possible with telegraphy. For these reasons, telephony 
is used exclusively in small aircraft, though telegraphy 
finds a place in the larger aircraft, as it has the 
technical advantage that for the same power it is 
capable of communicating over nearly twice the 
distance that can be obtained with telephony. All 
British aircraft capable of carrying ten or more persons 
must now be fitted with wireless apparatus. Normally, 
a reliable working range of 150 miles with a small 
ground station, and 250 miles with a main airport 
station, is required. On the European airways, 
telephony is used; and on the Empire air routes, 
telegraphy with the alternative of telephony. 

Wireless telephony has recently been introduced 
for communication with railway trains, not only for 
the reception of broadcast programmes, but, as an 
experiment, for conversations with telephone sub- 
scribers. Some services of this sort are available in 
America, and on a few Continental lines. So far, 
there has been little demand for such services in this 
country where distances are usually short, but railway 
companies have recently been considering’ the 
advisability of opening services on some of the long 
distance runs. 

The most recent development of wireless telephony 
is for communication between ships and telephone 
subscribers on shore, and, at first sight, it may seem 
surprising that this development should have been 
so long in coming. The main reason for this lies in 
the extraordinary success of wireless telegraphy for 
ships’ communications. Wireless telegraphy is more 
efficient technically than wireless telephony; that 
is to say, it requires less power for the same range of 
communication, and it can provide more channels of 
communication in a given band of wave-lengths. 
There is, too, the advantage that telegraphy uses a 
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code so that the language difficulty, so apparent in 
telephony, is minimized. But the great advantage 
of having personal communication by speech is 
apparent, and the development of short wave wireless 
has paved the way for telephony. Experimental work 
on ship-and-shore telephony has been carried out at 
intervals for the last ten years, and a number of 
small ships and stations were fitted, but it was not 
until December last that the first commercial service 
between a ship and _ subscribers on shore was 
inaugurated. 

This service was opened on 8th December between 


Wireless in 1894 : 


The following are extracts from a personal letter (dated 
12th March, 1930), written to the Editor by Sir Oliver Lodge, 
in answer to an enquiry, with reference to the pioneer wireless 
experiments referred to on page 112. 


My theme at the Royal Institution in June, 1894, was 
chiefly the relation of wireless waves to optics, showing 
their reflection, refraction, and polarization, the opacity 
of conductors, and such like. These experiments were 
repeated a few months later at Oxford; but I extended 
them to show that actual telegraphic signals could be sent 
from a distance on the Morse code. Short and long spark 
signals were produced in a neighbouring building, the 
distance of which was immaterial in moderation; and, 
as receiving apparatus, I had chiefly a so-called speaking 
marine galvanometer, as used by Kelvin for cable signalling, 
lent me by Muirhead and Company, makers of cable 
apparatus. I also had a Morse instrument for recording 
dots and dashes on tape; but I doubt if I used that in 
the lecture. By far the easiest mode of reception was the 
telephone; but that did not make any demonstration 
to the audience. The demonstration was effected by the 
long and short deflections of a spot of light on the marine 
signalling galvanometer, which worked well enough. 
Reception was effected by a filings tube coherer with 
automatic tapper-back, much the same as was used two 
years later by Marconi in his demonstrations in this country, 
though he used a shorter and probably better form of 
filings tube. For telephone reception I found a single-point 
coherer most sensitive, as depicted in the book; and thus 
used, it did not need a tapper-back, signals could easily 
be heard in the telephone. Of course, at that time, and 
before the valve arrived, no attempt was made at wireless 
speech transmission ; wireless telegraphy continued in the 
Morse code for several years. 

I must say that the illustrations published at the 
time were rather feeble ones, and gave but little idea of 
the actual apparatus. I was more interested in principles 
than in their commercial application. No large aerials 
were used, but only simple collectors and emitters consisting 
of short rods a yard or two in length. Marconi by his large 
aerials and earth connexion made commercial wireless 


the United States and the liner “ Leviathan ”’ on her 
way to Southampton, and communication was main- 
tained up to a range of 2,600 miles. An experimental 
service was opened by the Post Office between this 
country and the liner “ Majestic’ on her voyage to 
New York on 14th February. A more comprehensive 
service was carried out on the return voyage, a charge 
of {4 10s. being made for three minutes’ conversation, 
with {1 Ios. for each additional minute. A similar 
service is now available to and from any ship on the 
North Atlantic route which is fitted with a suitable 
type of wireless telephone apparatus. 


Sir Oliver Lodge’s Recollections. 


begin to be possible, and, as everyone knows, developed 
it on the practical side, in a pertinacious and efficient 
manner. The only mistake he made was that he did not 
acknowledge what had been done before. Very likely 
neither he not his expounder and patron, Sir William 
Preece, knew much about the details of what had been 
done before. Marconi had begun as an amateur, experi- 
menting in his father’s garden in Italy. He is understood 
to have heard about it from Professor Righi of Bologna, 
who had read a copy of my book. Sir Henry Jackson was 
also carrying on experiments in signalling in connexion 
with the Navy. He was no doubt well acquainted with 
the publication in the Electrician. And Popoff was doing 
much the same thing in Russia. 

The name “coherer” I had given to the single-point 
appliance; the filings tube was a Branly device, and was 
better for demonstration apart from the ordinary head- 
phone. It soon got called ‘‘ coherer ”’ also. 

Muirhead’s went on to the reception of wireless signals 
on tape by means of the syphon recorder, and an improved 
form of coherer consisting of a small steel sharp-edged 
wheel dipping into mercury and slightly rotating was used. 
In that way very perfect tape signals could be got, and 
were published ; but Marconi wisely adhered to telephone 
reception, which evades many of the difficulties, though 
it necessitated the operators continually wearing head- 
phones, as they do to this day. 

The history of the Maxwell-Hertz waves and the early 
stages of the coherer, which is all some years previous to 
1894, and leads up to my fundamental tuning patent 
of 1897, is given in my book “ Signalling Across Space 
Without Wires,’’ published by the Electrician. 

My Oxford demonstration excited a good deal of interest 
at the time, and set my friend Alexander Muirhead, F.R.5., 
working towards actual telegraphy on this principle—work 
which developed into a Lodge-Muirhead Syndicate, which 
fitted up stations and ships, until it was absorbed by the 
Marconi Company, on condition that it went into voluntary 
liquidation. This was done when the Marconi Company 
in 1911 bought my Tuning Patent from the Syndicate, 
after the validity of the patent had been established, and 
its period extended for seven years, by Lord Justice Parker. 
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Unwanted Animals : 
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A World Problem. | 


By Capt. William Hichens. | 


Evidence collected from many parts of the world shows that the menace of unwanted animals ts tncreasing, 


notwithstanding widespread measures to the contrary. 


In Australia alone, £20,000,000 a year 1s lost from 


animal ravages. The author suggests that the only remedy is for science to discover effective disease-germs. 


DoEs anyone know how to stamp out a plague of 
camels? Large numbers of camels were formerly 
used in the northern tracts of Australia as transport 
animals ; but with the advent of the fast motor-lorry, 
the camels were turned adrift in the wilds of the 
scrub. They have since 
increased in such alarming 
numbers that thousands are 
now invading the farms, 
ruining the pastures laid 
down for sheep. One farm 
alone, with 18,000 sheep, 
has been invaded by 12,000 
camels. 

By smashing their 
way through the costly 
vermin-proof fences with 
which all Australian farms 
are enclosed, the invaders 
are letting loose -amongst 
flocks and crops the pests 
that are the bane of the 
Australian farmer’s life— 
kangaroos, bandicoots, 
dingoes, wallabies, emus, 
rabbits and paddamelons. 

Australia should have known better than to have 
turned these camels loose, for in her rabbit plague 
costing millions of pounds, and her hordes of half-bred 
dingo curs which have killed more than ten million 
sheep within the past twenty years, her farmers 
know only too well the peril of letting tame beasts run 
wild. But the camels were already loose before 
farmers awoke to the urgent need of the recently 
passed Camels Destruction Act, and now these 
grotesque humped monsters must be added to a 
lengthening list of the world’s unwanted animals. 
The problem of these animal pests which cost the 
world such enormous loss is one of the most puzzling 
confronting science to-day. 

Man’s intrusion as settler into new countries upsets 
the balance of wild life with unforeseen results. In 
Kenya, herds of timid giraffe fled to the wilds when 





THE DINGO. 
For the past ten years a steady average of fifty thousand dingoes has been 


slaughtered annually in Australia, but the animals are as rampant as ever. Where these four-footed 


settlers first appeared; but now these long-necked 
beasts have got used to new conditions. Though 
they never before raided native grain-gardens, the 
sweet crops of the white man have been too great 
a lure and the giraffe have abandoned their age-old 
food, the dry topmost 
thorns of mbuga bush, for 
the soft and juicy sprouts 
of maize, wheat and 
coffee ! 

The destruction of 
leopards, hyaenas, jackals 
and wild-dogs in the 
neighbourhood of farms 
has also brought about 
another no less serious, if 
less dangerous, menace, in 
the herds of oribi and 
reedbuck which _ have 
invaded the farms and 
increased in __ incredible 
numbers since _ their 
natural enemies have been 
driven farther afield. 





thieves stole the settler’s 
sheep and cattle, the oribi and reedbuck to-day 
devastate his crops. Some idea of the loss which 
settlers face may be gained when it is said that on one 
Kenya farm alone 400 oribi and reedbuck were shot in 
a year without apparently diminishing their numbers. 
Not long ago buffalo also increased in Kenya so rapidly 
as to become a distinct menace both to crops and to 
the settler’s safety, and large numbers were shot ; but, 
to quote the official report, as “‘it is a difficult and 
dangerous pastime to try to kill off a herd, there are a 
number of areas where buffalo continue their nocturnal 
maraudings with considerable immunity.’ In parts 
of Kenya it is officially stated that there are herds 
which would “ get short shrift if any feasible means 
could be found to destroy them.” 
While in Kenya, a sparsely settled country, the 
problem of dealing with animal pests is as yet a new 
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one, in the older dominions it has assumed grave 
aspects. To those unused to herds of raiding beasts, 
it might seem that a posse of settlers armed with guns, 
or a system of wholesale trapping and poisoning, would 
very soon deal with the trouble. But such measures 
have already been tried out to their utmost in many 
colonies, with little more than negligible results. 
Queensland provides striking evidence. In_ the 
very early days kangaroos, wallaroos and wallabies 
fought a veritable war on the 
farms. Nolessthan eight million 
kangaroos and nearly eleven 
million wallabies were killed by 
the end of 1906, and rewards 
amounting to over 4£500,000 
were paid out to settlers and 
trappers for their destruction. 
Nor do these extraordinary 
figures take into’ account 
thousands of animals killed by 
settlers who failed to record 
them or claim a reward. In 
1906 the killing of kangaroos 
was forbidden, but wallaby 
destruction has continued, and 
up to the present time bonuses 
of over £200,000 have been 
paid out for a further seven 
million wallabies. Rewards in 
this part of Australia only 
during the past fifty-two years 
have totalled £1,187,549. On 
top of this sum must be added 
an incalculable figure for 
damage to pastures, crops 
and fences, disease amongst 
stock and, by no means least, time lost to 
settlers and the endless worry which has_ been 
a serious factor in retarding farming progress and 
prosperity. 

The kangaroos, enjoying their immunity from 
hunters, have now increased, and a leading authority 
describes the animal as “‘ one of the greatest troubles 
now facing pastoralists.’’ Here again, the farmer has 
been hoist by his own petard, for the enormous increase 
in kangaroos is attributed to the fact that stockowners 
have erected permanent water supplies on_ their 
ranches. The kangaroos are thus enabled to water, 
feed and breed on land which was previously too far 
away from natural waters to allow them to visit it. 
Farmers have now asked government to declare a twelve 
months’ open season for killing kangaroos, but how 
far gun and poison will prevail against the pest has 





Over £700,000 has been paid in offcial Australian rewards 
for the destruction of the wallaby, which is only rivalled by 
the larger kangaroo in its wholesale damage to agriculture. 


vet to be seen. Settlers near the forest areas are 
already threatened with ruin. It is no unusual thing 
for a settler to find fifty or sixty kangaroos in one 
paddock in the morning. One member of a deputation 
to the government averred that though he had killed 
forty-five kangaroos in six weeks, no difference had 
been made to the damage that was being caused 
to his crops. 

That ordinary hunting and poisoning measures 
achieve little is proved by 
figures recording the campaigns 
against other animals. Bandi- 
coots, paddamelons and 
kangaroo-rats are a pest no less 
significant than kangaroos, 
though a little more difficult, 
perhaps, to deal with. A 
steady average of two to three 
thousand of these animals 
are killed in Queensland 
every year without any sign of 
their extinction. The dingo 
is even more resistant. In the 
same State over a_ million 
dingoes have been officially 
recorded as killed, and as many 
more have been slaughtered 
unrecorded. For the past ten 
years a steady average of fifty 
thousand a year have been 
slaughtered. Yet the animals 
are as rampant as ever. Dingo 
Boards for the destruction of 
these animals have been formed 
by farmers in the numerous 
agricultural and 
districts, and a reward ranging from five to twenty 
shillings is paid for every dingo killed. Dog proof 
fences surround all the sheep and cattle ranches, while 
at enormous cost the entire boundaries of different 
States have been fenced and are permanently patrolled 
by trained fencers and trappers. But the dingo is 
wily ; kangaroos, wallabies and emus break through 
the fences and give him ingress; sand, grass and 


THE WALLABY. 


pastoral 


debris piled by the winds against the wire enable 
dingoes to scale the fences. 

The wild dingo has also cross-bred with domestic 
dogs escaped from farms, and has produced a hybrid 
wild dog, fiercer and far more cunning than his 
indigenous cousin. Foxes also seem to have cross-bred 
with dingoes, and farmers are watching with alarm 
the menace of this potential hybrid, which would 
combine the cunning and climbing ability of the fox 
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with the strength and ferocity of the dingo. It was 
this risk of hybrids that urged Australian farmers 
to oppose so rigorously the recently suggested 
importation of Alsatian dogs into the Dominion. 
The secretary of the Stockowners’ Association, in 
evidence before a recent Government Commission, 
stated that in the past thirty-five years Australia’s 
holdings of sheep had decreased by twenty-seven 
million head, and that this decrease was mainly due 
to the ravages of dingoes. The 
enormous increase and wide 
range of the dingo is largely 
attributable to the rabbits 
which have completely overrun 
Australia, providing wild dogs 
with unlimited food and 
enabling them to leave their 
breeding haunts in the wild 
northern territory and to roam 
at will over the continent. At 
certain seasons, thousands of 
dingoes may be seen trekking 
along the _ trans-continental 
routes where man’s efforts have 
provided water and food; the 
latter in the form of sheep and 
stock on farms. 

Traps, poisons, guns, patrols 
and expert commissions are 
among the weapons Australia 
has directed against her pests, 
so far with little relief. In her 
worst menace, the rabbits, the 
Dominion is officially stated 
to lose an annual sum of not 
less than {20,000,000 in 
farming productivity. As a leading authority has 
stated, ‘“‘one thing is apparent, that the measures 
taken to check the pest are only successful up to a 
point.’’ This conclusion is shared by agriculturalists 
in other colonies. The animal pest has gone beyond 
the reach of the farmer and trapper, and is now 
definitely a problem for the laboratory. 

Much work is now being done to fight unwanted 
animals by means of biological control, that is, by 
discovering the natural enemies of animal pests and 
literally letting them loose to work death and 
destruction in a natural way. With a large number 
of insect pests of plants this has already been done 
most successfully, and attempts are even being made 
to eradicate or hold in check noxious weeds by insect 
and fungoid armies marshalled by the scientist. In 
this way bats are used to kill mosquitoes, and fish 





THE OPOSSUM. 
In many countries this animal of the night plays havoc with 
fruit. Thousands are shot every year, but it is now thought 
that the opossum keeps the sawfly pest in check. 





introduced into malarial swamps kill off mosquito 
larvae. The little ladybird has been enlisted to fight 
the black-scale pest in California ; the peach-blossom 
moth and other insects have been taken in hundreds 
of thousands to New Zealand to fight the encroaching 
blackberry. A little insect, known as Cactoblastts, 
is fighting a deadly campaign against the prickly pear 
cactus, which has overrun enormous tracts of land in 
many parts of the world. No less than 230 million 
eggs of this insect were liberated 
for hatching in_ Australia 
between October, 1927, and 
February, 1929, at the cost of 
about {10 per million. Their 
introduction has been _ so 
successful that land, valueless 
a few months ago, is now 
worth 20s. to 25s. an acre. 
Cacti ten to fifteen feet in 
height before the insects 
started work, have _ been 
reduced to a decaying mass 
about a foot thick! Ragwort, 
another plant pest, has been 
attacked in the same manner 
by a moth parasite. The 
Codlin moth in America, itself 
a pest, is also fought by 
fly-parasites. | Locusts, man’s 
worst insect plague, are being 
attacked in various colonies 
with experimental _ scientific 
armies which include flies, 
beetles, bacteria and fungi. 
The problem before biologists 
to-day is to discover a similar 
means of attack on the animal pests of Australia ; 
on sugar-cane rats in the West Indies; baboons, 
wild-dogs, jackals and crows in South Africa ; 
numerous rodents and carnivora in India and Malay ; 
and such animals as baboons, bushpigs, antelope, 
zebra, buffalo and oribi in Kenya and the other African 
colonies. The problem is not quite so simple as in 
the case of plant pests—and that is complex enough— 
for the aim of the biologist is not to obliterate any 
kind of animal so that it becomes extinct, but to 
control it, so that it ceases to be a pest. What seems 
an obvious method is to set its obvious natural enemy 
against it, but that is often a very risky course. 
Sparrows introduced into New Zealand and America 
with the belief that they would keep down insect 
pests, turned to grain and fruit instead of insects and 
have become themselves a veritable menace. Stoats, 











weasels and ferrets turned loose to eat the Australasian 
rabbit, have also become a pest, and farmers are 
already asking what steps are to be taken against 
their raids on poultry. Goats are proving useful in 
some parts of Australia against blackberry, but goats 
introduced into St. Helena turned that island from 
a forested paradise into a bleak rock. Deer imported 
into New Zealand have attacked the forests to such 
an extent that their complete extermination is now 
advocated. There are instances of cats having been 
liberated to kill rats and mice, but having turned to 
a totally different diet, such as poultry in West Africa 
and shellfish on the islands off Ecuador. 


The Mongoose. 


The release of mongooses in the West Indies, where 
it was thought that they would exterminate rats, has 
also proved a costly error. Its actual result was the 
invasion of the pastures by a plague of cattle-ticks 
so that stock could no longer safely be grazed. This 
ecological link between mongoose and tick is as typical 
as it is curious. At first the rats, hunted by 
mongooses, had a very poor time; but they soon 
discovered that mongooses could not climb trees, and 
the rats took themselves to safety in a semi-arboreal 
existence. The mongooses were then forced to seek 
other quarry, and they found it in the eggs and young 
of insectivorous ground birds, which had until then 
assiduously hunted and kept down ticks. The result 
was that as the mongooses killed off the birds, the ticks 
increased to enormous numbers and invaded the 
pastures, menacing cattle with tick-borne diseases. 
In effect, therefore, instead of abating the planter’s 
scourge, the mongooses left him with his losses, and 
served only to inflict a new and serious catastrophe 
upon the cattle-rancher. 

The most probable ally of science in its war on 
animals is the disease-germ. We already know how 
to attack various noxious plants and insects with 
bacterial and fungoid diseases, and some successful 
experiments on animal pests have been made. Kats 
are now being killed off on a fairly extensive scale 
by food baits containing what the public believes is 
“poison,” but is actually a preparation of bacteria 
or germs which produce disease in rats. There are 
several kinds of such rat “ poisons’’ but they do not 
yet rank in great scientific favour since it is not yet 
certain whether they are safe. Some are known to 
be dangerous, even fatal, to domestic animals, and 
some are dangerous and possibly fatal to man. The 
biologist’s aim is to discover a “ bacterial soldier ” 
who will attack and kill only the specified enemy ; 
it must never hit out at random among friends. 
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The search is complicated, whether it be for bacteria 
or for animal helpers, by numerous side-issues. Thus, 
opossums are a pest in many countries and play 
havoc with fruit; many thousands of opossums are 
shot, poisoned and trapped yearly. At the same 
time it has recently been thought that opossums are 
of great use in keeping down the voracious sawfly, 
which is a dangerous pest in many pastoral areas. 
The opossum hunts for this pest, and it is a very 
debatable point whether the fruit grower should pay 
the opossum’s wages, while that wily animal scouts 
sawflies for the stockfarmer. One thing is certain, 
an uncontrolled plague of sawflies would be as bad, 
if not worse, than the pest of opossums. The same 
applies to rabbits and dingoes; if all the rabbits were 
killed off, the dingoes would attack Australia’s stock 
en masse and stock-ranching would cease to be. 

The pest-control biologist must needs move very 
cautiously. To ship to Australia a crate of test-tubes 
full of bacteria, which might kill off every rabbit 
and dingo in the country within a twelvemonth, would 
not be an impossible proposition ; but having finished 
with pests, the bacteria might turn upon cattle, sheep 
and people. There are many types of bacteria and 
fungi causing disease which prey indiscriminately 
upon beast and man, just as there are many kinds of 
insects which could be used to stamp out noxious 
plants, were it not that they would attack crops also. 
The biologist’s difficult task is to drill his microscopic 
mercenaries into ordered platoons which will fight one 
enemy, be it rabbit or rat, baboon or bandicoot, and 
then rest content on the laurels of that victory. It is 
no easy task, but it is one which, when achieved, 
promises to save to human progress a sum of more 
than £500,000,000 a year—the loss which unwanted 
animals inflict on the world in waste of stock, crops, 
time, labour, wages, material, and productivity. 


Pa 


New Gliding Association. 


THE inaugural meeting takes place on 27th March of 
a new organization known as the British Gliding 
Association, whose offices are at 44 Dover Street, 
London. Lord Wakefield is presenting a cup that 
will be awarded for the most meritorious performance 
of the year. Gliding is not a new sport in this country, 
and experiments of twenty years ago led to the 
formation of light aeroplane clubs. But the “ sail- 
plane,’”’ as developed in Germany since the war, has 
yet to be exploited here, and it is in this direction that 
the Association will devote its main activities. This 
type of machine has greater possibilities than the 
ordinary gliders of the past. 
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Book Reviews. 


The Sanctuary of Artemis Orthia at Sparta. Excavated and 
described by members of the British School at Athens, 
1906-1910. Edited by R. M. DAWKINS, 1929. (Macmillan. 
105S.). 


Few sites in Greece have been so full of surprises as Sparta. 
The excavations of which this is the sumptuous, if belated, 
report, revealed a whole series of facts hitherto unsuspected, 
and have done more to bring about a revision of our knowledge 
of early Greek history than any other excavations at a Greek 
site. The Sanctuary of Artemis is one only of several in the 
large straggling city of Sparta that lies upon the low hills by 
the banks of the lovely Eurotas. But it contained an epitome 
of Spartan life, Spartan culture, and to some degree of Spartan 
history. The objects found at this relatively small sanctuary 
amply atone for the deficiencies of our literary records which 
are, perhaps, scantier than those for any other famous capital 
of antiquity. From the vast number of fine votive objects 
dedicated by the devout, we are able to reconstruct the growth 
and decay of Spartan wealth and taste. The site is in many 
ways ideal. It was largely undisturbed and finely stratified ; 
later builders rebuilt upon the levelled ruins of earlier buildings 
and the deposits of past times were left, in the main, undisturbed. 

Whoever Artemis Orthia was in origin, she became in time 
a most popular deity. Intimately connected with rites of 
birth and growth she was perhaps the most important goddess 
in Sparta. Maidens and boys alike were her intimate devotees, 
and the poems of Alcman are only fully understood by the 
light of the evidence that the shrine of Orthia has produced. 
The gradual change of her ceremonies from the simple to the 
complex and the luxurious, and then the later development 
into the savage and the cruel, throws more light upon the history 
of a strange people than any literary source that we possess. 

The scattered reports of the excavations originally published 
in the Annual of the British School are now superseded by the 
comprehensive work under review. We are given, for instance, 
a very close study of the 100,000 lead votive figurines that 
were dedicated at the shrine, in which we can see the styles of 
art of some four centuries developing and fluctuating. But the 
most important of all the artistic discoveries, the lovely ivories, 
have pride of place. Nothing quite like them in their variety 
or in their interest has been found at any Greek site. They 
make it possible to reconstruct the whole history of Laconian 
sculpture, which is not strongly represented by the discoveries 
instone. Professor Dawkins, the editor and also the contributor 
of the article on the ivories, has given us one of the most valuable 
publications of an important excavation produced by British 
scholars for many vears. And there is much new material. 
Professor H. J. Rose’s concluding article on the nature of the 
cult is a succinct and well reasoned account. Mr. Woodward's 
reconsideration of the supremely interesting inscriptions, which 
alone would make the site remarkable, is full of material of the 
first order. The games of the boys, the savage ceremony 
of the ‘‘ Diamastigosis,”’ or flogging (not truly Spartan but in 
reality a Roman recreation of what they thought Spartan 
ceremonies should be), are now the better understood by the 
light of many inscriptions. No less important and surprising 
are the strange masks of terra-cotta with grotesque and hideous 
faces which early Spartans wore at some long-forgotten and 
Savage ceremony. 
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Some two hundred plates make this book a mine of first-hand 
information. The material is here all set out with as little 
contentious or disputable matter as possible, and the illustrations 
in the text are both adequate and welldone. There are, however, 
a few disappointments. Amongst them the greatest is, perhaps, 
that little is known or said about the only first-rate piece of 
stone sculpture from the site—the very archaic head shown 
in Fig. 148. First of all, the photograph is a thoroughly bad 
one and is a three-quarter view at that, which is most undesirable 
for a frontally cut head. Secondly, the circumstances of the 
finding of this head (as Mr. Wace says) are unknown. It just 
turned up, apparently during the excavations! Yet it is one 
of the very few examples of seventh century sculpture from 
the Peloponnese, and the only thing of its kind from Sparta. 
It comes clearly from a cult statue or a xoanon. 

Again, the pre-Hellenic character of the cult of Orthia is not 
established nor yet refuted. Professor Rose tells us (p. 401) 
that “‘ she cannot be identical, although she might be identified 
with the pre-Hellenic Artemis,’’ and Mr. Wace says (p. 282) 
that the votive offerings suggest ‘“‘ that the goddess Orthia 
herself had descended from the Bronze Age.”’ Actually nothing 
pre-Hellenic was found at the site except a few Mycenaean 
gems, which had obviously come into the possession of Spartans 
on their arrival. And, incidentally, there is one surprising 
intruder—a Hittite seal. 

But there is little to complain of, and the book is a work of 
scholarship of the first order, to which all students of Sparta 
will find it essential to refer continuously for information. 

STANLEY CASSON. 


Methods in Geological Surveying. By EDWARD GREENLY and 
HoweEL WILLIAMS. (Thomas Murby & Co. 17s. 6d.). 


Applied Geophysics in the Search for Minerals. By A. S. Eve 
and D. A. Keys. (Cambridge University Press. 12s. 6d.). 


These two works are similar in title, in excellence, and in 
ultimate aim. They are both concerned with the interpretation 
and delineation of the structure of the earth’s crust, but here 
the similarity ceases, for the first deals with materials that 
are displayed at the surface, while the other is concerned with 
the discovery of deeply buried materials and structures of 
which there are no surface-indications whatever. 

‘““ Methods in Geological Surveying ”’ differs from other books 
upon the subject in being not only a guide to the methods 
employed in the preparation of a geological map, but also a 
source of inspiration. Both authors are well known for the 
excellence of the geological maps they have produced, and, 
in preparing the present work, they were actuated by a desire 
to “‘ pass on the fire which glowed ”’ in certain of the pioneers 
that laid so well the foundation of field geology in this country. 
An account of the nature of maps and of certain fundamental 
ideas, such as direction and distance, is followed by a brief 
outline of the evolution of map-making, and of the methods 
employed in national surveys such as our own Ordnance Survey. 
A tribute to the work of the latter, whose officers have produced 
what is undoubtedly the most accurate and beautifully executed 
set of maps in the world, is followed by the remark, “ Surely 
this is an inspiration to reach out in our turn after the highest 
precision and beauty of execution whereof our own work is 
capable.’’ This is, indeed, the spirit of the book; it is a 
plea for greater accuracy in surveying, and for greater care in 
depicting the geological structure of whatever district may 
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be under investigation; and from their wide experience the 
authors show how such work may be undertaken. The book 
is singularly free from the complicated diagrams and formulae 
that so often discourage the reader of works on geological 
mapping, but it is replete with sound advice upon the problems 
that confront the student from the time when he commences 
his observations in the field to the time when he comes to colour 
his completed map, and its chapters deal with matters such 
as ‘‘ Observations at exposures,”’ ‘‘ Tracing concealed outcrops,”’ 
‘““ Note-taking and collecting in relation to maps,’ ‘ The 
recognition of unconformities, overlaps and faults,’’ ‘‘ The 
mapping of igneous intrusions,”’ and so on. 

Those who are fortunate enough to be familiar with the senior 
author’s work in Anglesey will appreciate the significance of 
his references to the co-operation and encouragement he received 
from the late Mrs. Greenly; the material and moral support 
afforded by the helpmate are not always taken into consideration 
when giving credit for important research work successfully 
accomplished. Apart from its practical value the volume is an 
interesting contribution to the literature of science progress, 
and is an important addition to the series of geological works 
that, during the last few years, have been published by the 
House of Murby. 

‘“‘ Applied Geophysics in the Search for Minerals ’’ is, as its 
title implies, primarily an account of the most recent applications 
of physics in the examination of the buried layers of the earth's 
crust that are not available for direct observation, but the 
authors have succeeded also in producing a very readable 
book that should appeal to all who are interested in pioneer 
work in the realm of science. We are shown how, by suitable 
modifications, methods that were employed during the war 
to detect submarines, to locate guns, and to frustrate the 
intentions of the sapper, are being turned to more profitable 
ends in seeking for oil, coal, and ores. We are told of the way 
in which refinements of the method employed by Henry 
Cavendish in 1798, when he estimated the weight of the earth 
by observing the effect upon a pendulum of the attractive 
force of a Scottish mountain, are being applied to the discovery 
of the nature and mutual relations of the rocks that exist beneath 
the surface. 

The possibilities of such methods of investigation, in which 
use is made of magnetic needles, of instruments that detect local 
differences in the strength of electric currents naturally 
circulating within the rocks, or that may be induced to flow 
in them, was realized many years ago; but their practical 
application has only become possible as a result of research 
that was prosecuted under the pressure of war-time conditions, 
and of the perfection of methods of amplification that have 
accompanied the growth of wireless communication. The 
various methods that are being tried or applied are described, 
and for the serious worker there are examples of the calculations 
necessary for the interpretation of the results obtained. The 
authors point out that in spite of the striking success that has 
already been obtained in certain directions, geophysical methods 
of surveying are still regarded with suspicion by many geologists 
and mining engineers, apparently because they are thought of 
as akin to the “ divining rod ’’ that has been used in the search 
for minerals and water, as well as for discovering witches, 
criminals, Protestants, lost animals, and the points of the 
compass ! 

The work is based largely upon the personal experience of 
the authors who are well-known pioneers in this field, and 
whose aim has been to enable the reader to form his own opinion 





as to the relative value of the various methods. A small mistake 
that might be corrected by those who possess the book occurs 
on page 7, for the work De re Metallica was written by George 
Agricola in 1556, not by Julius Agricola in 1586. The high 
standard of production that characterizes the Cambridge 
University Press is well maintained in ‘‘ Applied Geophysics.”’ 
F. J. Nortu. 


Mind at the Crossways. By C. Ltoyp-MorcGan. (Williams & 
Norgate. tos. 6d.). 


Professor Lloyd-Morgan’s latest book is a comprehensive 
statement of his view of the Universe as a whole. Professor 
Lloyd-Morgan’s name is generally associated with the doctrine 
Emergence, a doctrine which has proved peculiarly fruitful as 
an interpretation of the course of natural events. Full and 
constant use of this conception is made in the present book, 
and, although it is, or should be, sufficiently familiar by this 
time, it may be well to state briefly what it is. At each stage 
in the development of living things, and not only of living 
things but of natural phenomena, there are exhibited features 
and characteristics which were not present at previous stages. 
A community, for example, is a fellowship of men and women, 
and in this fellowship they exemplify relations which do not 
belong to them as individuals. An individual man or woman isa 
community of organs and as such exhibits qualities which none of 
the organs possess in isolation. An organ, again, is a community 
of living cells, a cell a community of living units, a living unit 
a community of specialized molecules, and molecules communities 
of specialized atoms. Now each community or mode of fellow- 
ship in the ascending scale from the atom to the institutions 
of human beings exhibits characteristics which are not to be 
found at earlier stages. These characteristics constitute the 
distinguishing feature of the level of organization which has 
been reached, and to them is given the name “ emergent.” 
Emergent characteristics are both new and _ unpredictable. 
‘‘ Of this new emergent characteristic allonecansay . . . 1s 
that ‘it just comes.’ Prior to fellowship it was not there ; 
consequent to fellowship, there it is.”’ 

The doctrine of Emergent Evolution purports to be a scientific 
interpretation of all natural processes, and from its standpoint 
a human being is simply a natural phenomenon appearing at a 
certain level of evolution as a result of the operation of the 
Same processes as those which are responsible for the occurrence 
of any other natural phenomenon. But, when the level of the 
human person is reached, a new kind of agency appears. The 
agency exerted by a person is what Professor Lloyd-Morgan 
calls his ‘‘dramatic regard.’’ Adequately to explain the 
behaviour of a living person we must introduce the notion of 
purpose. Purpose, implying as it does a fore-knowledge of an 
end and a deliberate course of conduct with a view to achieving 
that end, involves an entirely different kind of causation from 
that which operates in the purely natural world before living 
things emerged at the level of “‘ persons.’”” In this connexion 
Professor Lloyd-Morgan makes a significant distinction between 
art, literature and history on the one hand and the world of 
purely natural processes on the other. The concepts applicable 
to the latter are out of place when we come to deal with the 
former, which can only be rendered intelligible on the assumption 
that there are ‘“‘ persons”’ acting as free agents in pursuit of 
purposes conceived by the reflective consciousness. There are, 
that is to say, two entirely different ways of conceiving the 
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nature and status of human beings, or, as Professor Lloyd- 
Morgan puts it, two kinds of history; ‘“‘ There is ‘ natural 
history ‘ as an interpretation in terms of physical and mental 
relatedness. There is ‘dramatic history’ as an explanation 
in terms of purpose on the part of the actors on the scene of 
human life.” Fully to understand anything we must take into 
account both types of explanation. Ultimately, Professor 
Lloyd-Morgan feels, though here he admits he is going beyond 
the evidence, the concept of agency with purpose may be 
applied universally; otherwise we cannot account for the 
fact of its applicability at all. And to apply it universally 
is to postulate a belief in God as Creative Agent. Every stage 
in the process of natural fellowship, every phase of Emergent 
Evolution will then be interpretable as an expression of the 
activity of God as a Purposive Agent. 

Professor Lloyd-Morgan’s book is a profound and important 
contribution to philosophical thought, but it deals with difficult 
conceptions and is not suitable for those who have no previous 
acquaintance with philosophy. 

C. E. M. Joan. 


When Mammoths Roamed the Frozen Earth. By HEINRICH 
ScHuTz. Translated from the German by FRANK BARNES. 
(Jonathan Cape. 7s. 6d.). 


This is a phantasy detailing in faint outline the life of the 
last Mammoth, “‘ Longtooth,”’ the bull of the herd, from the 
time when he became the last survivor of the herd destroyed 
by the floods at the end of the Ice Age. The catastrophe is 
described in the first chapter, ‘‘ The South Wind,” and in the 
succeeding ones the life of this lonely beast is described, not as 
dominating the narrative but almost as an excuse for the title 
of the book. Incidents in the lives of various animals are 
described, bison, bear, raven, otter, badger, etc., but in such 
a way that all are part of the whole, and Longtooth’s story is 
woven in with the others. The whole book is delightful, and 
although we may assume that the charm exists in the original 
German, Mr. Barnes is to be congratulated upon having carried 
it through into the translation. 

Rather more than half-way through the book man appears 
upon the scene in a chapter entitled ‘‘ Footprints.” There is 
reference to traditions and stories and bone-drawings of the 
mighty mammoth and a story of “ To,” a sort of ‘‘ Mowgli,” 
his efforts to discover the animal, and his death at the moment 
of his seeing Longtooth. 

There are one or two passages which are peculiar and may be 
due to slips in the translation. For instance, at the top of 
page 26 is a paragraph about the wild dog, the last sentence 
of which reads, ‘‘ No matter how loudly the wild ducks gabbled 
he would generally make away with a hen in each claw.’’ Dogs 
are not usually described as having claws, and if paws were 
meant, it would be rather a feat for a dog to carry away a hen 
in each. Further, it is not usual to speak of hen wild ducks. 
The paragraph is in the midst of a description of the doings 
of a pair of ravens whose claws may be the ones referred to, 
but it is not possible to discover where things have gone wrong. 
On page 9g is a reference to ‘“‘ Mageceros ” (the giant deer) which 
obviously refers to Cervus megaceros, the Irish elk, which was 
contemporaneous with the mammoth. 

However, these are mere details. The whole story is founded 
upon a scientific basis, but this is only a skeleton upon which 
has been draped a really excellent fairy tale, written in a very 


charming style. 
FRANK BALFOUR-BROWNE. 





Annual Report of the National Institute of Industrial Psychology 
for Year 1929. (London: Aldwych House. 1930.) 


The outstanding feature in the history of the National Institute 
of Industrial Psychology during 1929 was the extensive develop- 
ment of its research work. As in previous years, special work 
has been done in many industries, and the report records 
with satisfaction the number of firms which year after 
year have renewed their requests for the Institute’s services. 
In the early days, investigations were centred mainly in the 
individual worker, but more recently increasing demands have 
been made to study wider problems, from the same standpoint 
of the human factor. 

An interesting study is being made into the nature of the 
mental abilities involved in factory assembly operations. From 
the reports so far received, there seems to be one factor common 
to intelligent assembling and another common to routine 
assembling, neither of these being identifiable with general 
intelligence. In regard to temperamental factors and the 
problems of vocational guidance, tests are being given for 
calmness under pressure, and for ‘‘ perseveration ’’—by this is 
meant the tendency of any experience to persist or to recur 
in consciousness. In an outlying London area, the Institute 
is studying the influence of economic and social factors on 
boys’ choice of career and on their occupational prospects. 
In this research the industrial histories of 200 unemployed 
and of 300 employed lads (from sixteen to eighteen years of 
age) have been collected, and are being compared, to discover 
the factors distinguishing the groups. 

The vocational problems of the blind continue to be 
investigated systematically, in connexion with the National 
Institute for the Blind. Researches have been conducted in 
three basket workshops and in a weaving and knitting workshop. 
Attention has been paid to the feeling of isolation produced 
by blindness, which is accompanied by other undesirable 
psychological effects. The organizing of the blind into groups 
working together, and the increasing of the direct supervision 
by sighted workers, should prove successful in overcoming this 
feeling. Adoption of the former measure was found to increase 
output, e.g., an increase of 27 per cent was obtained in basket 
making. The machines used, particularly in the weaving 
shops, were found to be in some respects unsuited for blind 
operatives, causing anxiety and hesitation; a number of 
recommendations have accordingly been made to improve these 
conditions. 


Twenty Thousand Miles in a Flying Boat. By Sir ALAN 
COBHAM, K.B.E. (Harrap. Ios. 6d.). 


When Sir Alan Cobham originally planned the route for his 
flying-boat cruise round Africa his friends showed some surprise. 
His course lay in several instances over vast stretches of land 
and they thought it decidedly venturesome that a flying-boat, 
capable of landing only on water, should fly to any extent 
over land. Sir Alan pointed out that on previous long flights 
he had taken his aeroplane over water, and that he would 
feel much happier flying over land in a seaplane than vice versa. 
‘So that, with this thought in our minds,’’ he writes, “ there 
was nothing really extraordinary when, on nearing Toulouse, 
we left behind the landing-refuge of the Garonne, and passed 
over the hundred-mile stretch of land to the shores of the 
Mediterranean in the region of Narbonne.’’ The story of that 
hundred miles flight over land is not the least exciting part of 
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this thrilling book. By the time the Mediterranean was sighted 
the gauges showed hardly any petrol at all, and “ to say that 
the feelings of all on board were a little strained is to put the 
situation very mildly.”” Every moment the engines were 
expected to splutter and a forced landing seemed inevitable. 
It was not until a safe landing had been made at Marignane, 
a combined flying-boat port and aerodrome, that the gauges 
were found to be out of order and that about two hundred 
gallons of petrol were in the tank. 

On one occasion during the subsequent flight round Africa, 
the cinematographer who accompanied Sir Alan’s party 
attempted to take a picture of a herd of elephants in the swamps 
of Bor. “In this region,’ the author writes, ‘“‘ there roams 
a herd which is considered the largest in existence. Fearing 
that it was unwise to glide too far with my engine cut off, I gave 
both engines a burst of throttle ; the roar was fatal, for instantly 
the whole herd stampeded in all directions. The elephants 
scattered in little groups of about ten or twenty, and on each 
occasion as we came down over their heads we could see them 
frantically struggling to escape from this monster in the sky 
which, for the first time in history, had invaded their domain.”’ 

Towards the end of the expedition one of the crew fell ill, 
and it was only by means of wireless and an aeroplane that his 
life was saved. The doctor’s three-hundred mile flight took 
less than four hours—two years before it would have taken 
This incident made a very deep 
impression on Sir Alan’s mind; to use his own words, “‘ The vast 
impenetrable jungles of the African continent which have baffled 
mankind for hundreds of centuries will in two or three years 
be completely conquered by man, aided by the new sciences 
of wireless and flying. ‘ Darkest Africa’ will be a thing of the 
past, and this great continent will be opened up and developed a 
thousand times faster than would be possible otherwise.”’ 


as many weeks by canoe. 


Orchids for the Outdoor Garden. 
& Co. 42s.). 


Although rock gardens are now a feature of so many gardens, 
small as well as large, the vast family of orchids is very poorly 
represented among the interesting plants which in recent years 
this method of cultivation has introduced into England. There 
are, however, many orchids suitable for the outdoor garden 
in this country, as interesting and beautiful as the popular 
tropical species. It is the object of Mr. Darnell’s book to 
make these plants known, and not to specialists only but more 
particularly to the amateur gardeners. The main contents 
consist of a descriptive list, illustrated with many excellent 
plates, and prefaced by a brief introduction, with some 
instructions on the propagation of the plants and their 
importation from abroad. 


By A. W. DARNELL. (L. Reeve 


The previous neglect of outdoor orchids is surprising when 
it is remembered that they are often found growing in their 
native habitats side by side with many of the mcst cherished 
specimens already cultivated in rock and water gardens. The 
author gives some interesting notes on his method of selecting 
the species for inclusion in his pages, as a large number of the 
plants described—though suitable for cultivation—have not 
yet been introduced into the British Isles. There are various 
factors governing the conditions under which orchids grow, 
among them being temperature and the altitude above sea level. 
Most plant collectors now make a practice of noting such 
particulars when they discover a new species, but where this 


has not been done Mr. Darnell has taken the mean annual 


DISCOVERY 


temperature of the nearest recorded station as the deciding 
factor, also in high districts the relation of the locality to the 
snow line. 

More than a thousand species of orchids are dealt with in 
this book, which achieves a high standard in production and is 
priced at a figure within the reach of all serious gardeners. 


Uncle Sam’s Camels. By Lrwis Burt LrEsLEy, M.A. The 
Journal of May Humphreys Stacey supplemented by the 
Report of Edward Fitzgerald Beale, 1857-1858. (Harvard 
University Press. $4.) 


The attempt made in the middle of the last century to 
introduce camels into the United States, for the purpose of 
transport and defence in opening up the Great American Desert, 
may have been—and doubtless was—in the words of the 
publisher’s note, “‘ one of the most interesting episodes in the 
development of the Far West,’’ but it is almost impossible to 
feel it can have been so from the way the account of it is given 
The story is based upon the journal of May Humphreys 
Stacey, a nineteen year old member of the expedition, supple- 
mented by the official report of Lieutenant or General (he 
enjoys both ranks on consecutive pages) Edward Fitzgerald 
Beale, his leader. 

At the time when the Camel Brigade, as it was called, made 
its way from San Antonio, Texas, to Bakersfield, California, 
Jefferson Davis was Secretary for War. It was the period 
just before the coming of the railway when the problem of the 
unification of the East and the West was most acute. What 
more suitable animal was there than the camel for keeping 
open the lines of communication on a great new road? At 
Beale’s suggestion representatives were sent with purchasing 
powers to Europe and Asia Minor. These, after visiting our 
own Zoo, Tunis, Malta, Smyrna, Salonica, and Constantinople, 
penetrated as far as the British lines at Balaclava. Here their 
expectations with regard to the animals’ capabilities were 
raised high. They were informed that the Arabian camel was 
quite indispensable to the British military force, and was able 
to carry a load of six hundred pounds twenty-five to thirty 
miles a day. 

The party eventually set forth from Alexandria with thirty- 
three camels and dromedaries, together with their native escort. 
The escort, we learn, gave trouble from the moment of landing, 
owing to a difference of opinion with the Government, but 
the camels adapted themselves from the start. In almost 
the most illuminating passage in the whole book—a footnote— 
we are given this extract from Beale’s report: ‘“ The 
harder the test they are put to, the more fully do they seem 
They pack water for 
they 
pack heavy burdens of corn and oats for months and never 
get a grain. . . . I look forward to the day when every 
mail route across the continent will be conducted and worked 
altogether with this and noble brute.” The 
Lieutenant, however, was carried away by his own enthusiasm ; 
somehow the camels never First of all the 
Civil War, and then the coming of the railroad, spelt their 
did their 


here. 


to justify all that can be said of them. 
others four days under a hot sun and never get a drop ; 


economical 


ce 


caught on.” 


doom. Those which not escape to frighten by 


spasmodic appearances the inhabitants of isolated villages for 


many years to come, by order of Congress were ultimately sold. 
Their descendants live in caravans and circuses to-day. Perhaps 
after all it is not Professor Lesley’s fault if we are made to 
feel that the whole experiment was hardly worth while. 
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